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ABSTRACT 

A sociological theory of authority was used to d 
investigate some nonintellective, perhaps unintended, consequences of 
cjomputer-assisted instruction (CAI) upon student's attitudes and 
orientations toward the organization of the school. An attitudinal 
questionnaire was used_jto survey attitudes toward the teacher ahd the 
computer in a junior" high school which serves /predominantly 
Mexican- American families of low socioeconomic status. The 
questionnaire was administered before and after the experimental 
period. Results of regression analyses indicated that if. CAI gets 
‘normative support from school official!; wh<p r authorize its exercise of 
power as a monitor of students' task-specific behavior, and if 
t'eachers do not have control over that technological resource, 
students are likely to form authority relationships for goal 
attainment with the computer that are comparable to thos^ usually 
formed with their teachers, this reduction in the students' 
dependence on the teacher's task-specific resources undermines the 
students' relationship with the teacher, especially with first- year 
CAI students. The longer range (second and third year) effects. of the 
CAI. program more favorably reflect some of the program's anticipated 
functions. (Author/JY) 
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The Computer as an Authority Figure 



/' ERRATA AND ADDENDA 

/ . , 

Page xi, line 22: For "Thirty-four" read "Forty-two" 

Page 8-9 (propositions 1 through 6) and throughput: For. "authority 

system" read "authority relation" 

\ . , 

Page 16, line 12: For "34" read "42" _>■' 

Page 35, n. 10: After "teachers and peers/’ read "This reduction was 

significant for the peer group (p < .01), but not for the teachers." 

Page 55. After the first sentence read "Although there were no Mexican- 
American math teachers during the pilot study, three of the five 
new teachers in 1969-70 were Mexican-American." 

Page 82: All coefficients are significant beyond the. 05 level. 

Page 84: All coefficients are significant beyond the .05 level. 

Page 86: -All* coefficients are significant beyond the .05 level. 

Page 90:, All coefficients are significant beyond the .05 level. 

Page 92: Except for the Task-specific Power coefficient in equation VIII 

(p < .25),. all coefficients are significant beyond the .05 level. 

Page 94: Except for the Computer Evaluation coefficient in equation III 

(p < .10), all coefficients are significant beyond the .05 level. 




INTRODUCTORY STATEMENT 



The Center's mission is to improve teaching in American schools. 

Too many, teachers still employ a didactic style aimed at filling passive 
students with facts. The teacher's environment • of ten prevents him from 
changing his style, and may indeed drive him out of the profession. 

And the children of the poof typically suffer from the worst teaching. 

The Center uses the resources of the behavioral sciences in pur- 
suing jits objectives. Drawing primarily upon psychology and sociology * 
but also upon other behavioral science disciplines, the Center has formu- 
lated programs of research, development, demonstration, and dissemination 
xn three areas. Program' 1, Teaching Effectiveness, is liow developing a 
Model Teacher Training System that can be used to train. both beginning 
and experienced teachers in effective teaching skills. Program 2, The 
Environment for Teaching, is developing models of school organization 
and ways of evaluating teachers that will encourage teachers to become 
more professional and more committed^- Program -3, Teaching Students from 
^ow-Income Areas, , is developing materials and procedures for motivating 
both students and teachers in low-income schorls. « 

The focus of this report from the program on Teaching Students from 
Low- Income Areas is the effect that experience with CAI has on students' 
perceptions of the teacher's role in the classroom. 
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ABSTRACT 



This study used a sociological theory of authority to investigate 
some nonlntellective, perhaps unintended, consequences of computer- 
assisted instruction (CAI) upon students' attitudes and orientations 
..toward the organization of the school. In particular, it began to ex- 
plore the .extent to which CAI involves the student in complex systems of 

jj eraCti ° n t ^ at h ® ve unanti cipated affective and social overtones in 
addition to and impinging upon the program r f s intended instructional 
function. ■ j 

.■ . j. ’ . 

The research had two related foci: (at) the computer as an author- ' 

y figure and (b) some effects, of CAI on student perception of teacher 
authority. . The first problem involved determining the- extent to which 
students interacting with CAI, come to regard the. computer" as' having cer-, — 
ta n functions and certain authority rights ^over them that traditionally 
were held only the teacher. The second problem dealt with some of the 
ways in which being subject to the computer ' s exercise of authority af- 
fects students perceptions of their regular authority figure, the teacher. 

A questionnaire that focused on attitudes toward the teacher and 
the computer was administered in a pretest-posttest design to 150 junior 
high school students, predominantly from Mexican-American families of 
low socioeconomic status. Sixteen of the\ students had previously been 
assigned by their teachers to a CAI drill-and-practice program of reme- 
al instruction in mathematics for one to "'two. school years. Thirty-four 
of the students began the CAI program for the first time after the ad- 
ministration of the pretest. The questionnaire was used five months 
later to obtain posttdst data from these same '^students. 

Stepwise multiple regression techniques were then used to analyze 
some effects of CAI on student perception' of teacher authority; that is, • 
theoretical relationships among endogenous (dependent) variables concern- 
ing, teacher power and authority, and exogenous (independent) variables, 
including CAI experience and other educationally relevant background in- 
formation, were incorporated in a mathematical model of. change expressed 
as a system .of linear equations* 

The results of-the regression analyses indicate that if CAI gets 
normative support from school officials who authorize its exercise of 
power as a monitor of students' task-specific behavior, and if teachers 
do not have control over that technological resource, students are likely 
to form authority relationships for goal attainment with the computer 
-that are comparable to those usually formed with their regular authority 
gure, the teacher-. A major effect of such involvement in CAI is that 
it reduces student dependence on the teacher's task-specific resources; 
that is, it brings about a reduction, in student perception of the teach- 
er s task-specific power, which is a critical basis for task-specific 
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authority. By undermining .this aspect of the teacherls authority,. .CAI 
'has cer tain , unanticipated and undesirable consequences, particularly 
for first-year CAI students' relationships with the teacher. Compared 
to these initial (first-year) effects; however, t the longer range effects 
of the CAI program (for second-- and third-year CAI students), more favor- 
ably reflect some of the program's anticipated functions. 



•! 




I. 



THEORETICAL AND CONCEPTUAL CONTEXT 



A. The Problem . 

This is one of a series of studies investigating the nonintellective,* 
perhaps unintentional, consequences of computer-assisted instruction (CAI) 
upon students' attitudes and orientations toward the organizational system 
of the school. * While monitoring students' ( attitudes and expectations 
about the system is less deliberately incorporated in educational objec- 
tives, such outcomes are of increasing importance as the total potential 
socializing power of the school increases in the society. These outcomes 
include the students' acquisition of~attitudes and expectations about the 
school as an institution; evaluations of the interrelationships among . 

organizational participants and components; reactions to school norms; 

* * ’ • \ 

acceptance of the school's goals and modes <^f goal-directed behavior; \ 
and formation of attitudes and feelings concerning one's self and one's 
role as a student, including the need to attend ^to^m^terial assigned by 
the teacher and to perform or complete assigned tasks. This implies 
that a major instructional component, whether human or nonhuman, when 

m 

introduced into a school system, modifies the instructional context of 
the school and acquires the potential to affect,, in both planned and 
unintended ways, students' patterns of interaction within that system 
and beyond. 

■ ■■ i i H ii « 

i . 

The following studies have been distributed by the Center thus far. 

• R. D. Hess et al., The computer as a socializing agent: Some socioaffec- 
tive outcomes of CAI . Technical Report 13. R. Miller & R. D. Hess, The 
effect upon students* motivation of fit between student ability and the 
level of difficulty of CAI programs . R&D Memorandum 84. I. D. Smith & 

R. D. Hess, The effects of computer-assisted instruction on student ''self- 
concept, locus of control, and level of aspiration , R&D Memorandum 89. 



I, ■ 






•>B. The -Pilot. Study ! * ... 

2 

In a recent study, the author applied a sociological theory of 



authority to investigate some unintended consequences of computer-assisted- 
instruction (CAI) on students' attitudes and orientations toward the 
organizational system of the school. Results suggest that where CAI has . 

been authorized by school officials to exercise task-specific authority 

\ . * 

rights or functions traditionally held only by the teacher, f the computer 

may come to be regarded as a component of the school's authority 

structure and thereby modify students' perception of teacher authority. 

The Computer as Part of the School's Authority Structure . 

Theoretically, the social context of the"~school is organizational 4 

in the sense that it is a system in which differential power or resource 

capacity is associated with the occupants of various positions. As in 

other organizations, legitimation of the power systems of the school 

rests on the idea of authority; that is, in attempting to accomplish 

objectives, the occupants of various organizational positions rely oh 

normative consent rather than force. Thus , a student's interactibn with 

CAI, like his interaction with a teacher., can be viewed as resting on 

(1) a set of power-dependence relationships in which CAI may utilize its 

resource capacity to attempt to control the student's behavior toward; 

' * 
goal attainment and (2) a set of norms or rules regulating both the 

control attempts of CAI and the student's responses to them. 

m 

9 - The view of role ^relationships within the school system as resting 
on a differential distribution of resource capacity among the par- 
ticipants (or occupants of organizational positions) follows from 



The pilot study was performed as part of an investigation reported 
in Hess et al., 1970. 
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Emerson's (1962) postulate that (1) power is the characteristic of a 

* ' 

relationship rather than a person and (2) in a power-dependence rela- 
tionship the power of A is proportional to the extent to which A can 
mediate between B and B's goals and inversely proportional to the extent 
that alternative power-dependence relations are available to B for goal 
^attainment. Following this conceptualization one may explore the pos- 
sibility that the experience of interacting with CAI may generate a 
power-dependence relationship between the student and the computer which 
may function as an alternative to the teacher-student power-dependence 
relationship and thereby modify the student's perception of the tradi- 
tional authority structure of the school. 

Thus, concern for the examination of the socializing effects of 

CAI, both planned and ^unplanned, derives from the idea that in a school 



where CAI .is authorized by school officials to exercise certain functions 
traditionally held only by the teacher, the computer may come to be re- 
garded as an authority figure. Thus, it may give rise to feelings, 
attitudes and expectations which are . comparable to those usually held 
toward the teacher and, thereby, modify students', perception of the 
authority structure of the school, particularly their view of teacher 
authority. ••• u x 

\ C’ 

The Design of the Pilot Study . 

- The sample . The research group for' the pilot study came from a 
junior high school in the San Francisco Bay area, where students were 
selected for CAI by-the Vice Principal upon the recommendation of their, 
math teachers. Although the Non-CAI students in each instance were 
generally performing at a somewhat better level in math than their CAI 
classmates, - some were also in need of remedial instruction in math; 
thus, the entire group should be regarded "as a selected population. 
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Th? treatment . The CAI program used in this school as a remedial 
course in basic arithmetic operations utilized a block design; that is, 
blocks or sets of lessons are given to the student on the basis of weekly 

tests administered via computer. After each exercise is performed, the 

> \ v 

* ■ 

solution is instantly evaluated by the computer and, if correct, a new 

' / 

exercise from the problem set is presented. If the solution is not 

correct,, the words, "No, try again 1 * are typed out by the teletype. If 
the solution is not given within ascertain time limit, the words "Try 

again" ar^e- repeated. The* students are to attempt as many problems as 

. ' * • \ 

they can in each (approximately 10 minute) session. At the end of the . 
lesson the percentage of correct responses completed within the allotted 
time is typed out by the teletype at the bot£om of the page. A" sample 
of the program can be found in Appendix 2.^ 

_ _ ' J 

— ~ The ~ins trumen t . ’The basic instrument used in the pilot study of 
the outcomes of CAI was a questionnaire based on a number of theoretical 
and conceptual considerations as well as preliminary interviews and * 

observation of students taking CAI. The questionnaire included parallel 

/ 

items using a variety of scaling techniques. These items were devised 
to investigate the students’ evaluative perception of the teacher com- 
pared to the computer along properties involved in two major functions: 

f. 

information dissemination and monitoring of t Jie performance of tasks 

r" 

involved in the process of acquisition of the information available. 

The design . In the pilot study the questionnaire (see Appendix 1) 

was administered in June 1969 to* 189 junidr high school students (50 of 

(** 

whom had taken CAI format least one and up to two years) using a post 

hoc design, with no control over the allocation of subjects to the v 

N - . *■ 

treatment (CAI) and the control (Non -CAI) groups. The structure of 



this design was developed to permit comparisons of attitudes toward the 



teacher and the computer of students who had obtained experience in the 

v * * - . ' * 

\C^I program with classmates who had not been involved in the program. 
This design permitted analysis of data relevant to (1) dtetermining the 
.parameters of the images students hold toward the computer relative to 
the teacher, (2) testing a set of hypotheses concerning measures of 
organizational power, incompatibility, instability, and preference as 
applied to the teacher and the computer, and (3) suggesting possible 
effects of participation in the CAI program, particularly on students’ 
views of their teacher. 

The Computer as an Authority Figure . 

The data obtained from the students were grouped and examined by 
the author following specific theoretical frameworks developed to study 
the functioning of formal organizations (Emerson, 1962; Dornbusch and 
Scott, in press) in order to explore the possibility that experience 
with CAI may generate a power-dependence exchange between the student 
and the computer which could function concurrently with the teacher- 
student relationship; this might modify the students’ perception of 

the authority structure of the school, particularly their view of 

% 

teacher authority. 

Comparisons be tween computer and teacher as components of the 
school authority structure . According to organizational sociologists 
Dornbusch and Scott (in press) , the process which most saliently in- 
volves power-dependence relationships-dinpng organizational participants 
as weli as attempts to achieve control ^6\jer member activities toward 
goal attainment \s the process of monitoring task performance. It is 

s- / - 

in the components of this process (i.e., in allocating tasks, setting 

criteria for evaluation, sampling or supervising task execution,\and 

1 \ 
appraising task performance)- that is reflected the style in which 



6 



participants interact (i.e., exercise authority rights and/or respond 
to the exercise of such rights by other organizational participants) . 

"An authority right that is regularly exercised by one participant over 
another is termed an authority link' between the two. The sum of all 

* N 

authority links connecting two participants constitutes, by definition, 

r 

i « * 

an authority relationship between the two. The constellation of all 
authority relations of a participant, both with others over whom he 
exercises rights and with those who exercise rights over him with respect 
to a given task constitutes his authority system for that task." 

(Scott, et al. 1967) 

! In some organizational settings authority links concerning a given 

* * , 

task are distrdbuted among a number of participants; that is, authority 

/ • \ 

rights may be exercised over a given individual by a variety of persons, 

each of whom may hold one or more of these rights. In mapping the 

/ 

authority systems of school students, only rights exercised over them 
were relevant, since students’ are, at least formally, the lowest status 
participants in the organization of the school. 

Emphasis was thus given to pupil-teacher authority relations 
since, traditionally speaking, in the process 6f monitoring task per- 
formance, the teacher may be authorized to attempt control of student 

4 

behaviour.. in terms of all task relevant authority rights. It was 

^Scpected' that the computer would be perceived by the CAI students as 

/ 

exercising these same task relevant authority rights but would not be 

/ . . 

perceived by them as exercising authority rights over nontask behavior, 
as would be expected on the part of the teacher. 

As expected, analysis of the data indicated that the teacher was 

/ 

perceived by both CAI and Non-CAI students as exercising both task- 
specific and nontask-specific authority rights. In addition, CAI 
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students perceived the computer as exercising only those task-specific 

if • . 

authority rights traditionally held by the teacher. These students also 
appeared to see the computer as having greater task-related power 

(resource capacity) and authority (legitimate exercise of power) than 

/ / 

the teacher. That is, while the computer is perceived as highly power- 

. . j * 

ful in the task area, the computer, unlike the teacher, is not per- 

/ .. 

ceived as utilizing its power in nontask areas for punishing, getting 

/ 

impatient, and correcting behavior/ This suggests that while this may 

v ‘ - h 

limit the range of behavior over^which the computer may exercise its 
power, that within this specialized task domain, the computer's exercise 






of power achieves greater legitimacy (i.e., authority) than the teacher's. 
That is, the computer's attempts to monitor student behavior, like the 

teacher's, are authorized/ (i.e., obtain normative support among those 

/ • - ' 

superordinate to the poWer wielder) but have, in addition, definite 
boundaries and, therefore, achieve greater student endorsement (normative 
support among those/subordinate to the power wielder). 

Implications/of the comparisons between computer and teacher: some 

sociological elaborations . One of the implications of this type of 
analysis is that it begins to differentiate the relative areas of human 

and nonhumari authority in the classroom. This distinction between the 

/ 

things th^t are human and those that can be implemented by. nonhuman 

teachers is of great importance for a theoretical analysis of the teaching 

/ N 

.dies yand for teacher training program^ for teachers working with 

educational technology. In addition, it will be noted that compared to 
their Non-CAI peers, CAI students may have a more complex web of 
authority relations involving them in task-related activities for which ^ 
the computer provides a. concurrent authority system (or alternative set 
of authority relations) for goal attainment. Involvement ip such ) 
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situations conceivably gives rise to comparison and differentiation 

V * 

among authority right holders in terms, of formal and informal charac- 

\ 

teristics and activities. Thus, perception ot discrepancies between 
the two authority systems invblving teacher and computer (e.g., dis- • 

t. \ 

crepancies in- terms of task-specific power or resource capacity) may 

I v 

generate differentiations between the two in terms of preference. 

Scott and his colleagues (1967) theorize that, in organizational 

"l. 

settings, the participants' authority systems may become unstable, i.e., 

J" “ " 

subject to internal pressure for change, when they receive evaluations 
which are unsatisfactory to them. Assuming that dissatisfaction with 
evaluations received implies that a participant sets for himself a level. 

of acceptable performance evaluations, Scott et al. use the term 

> 

incompatible to indicate unacceptable evaluations. In this terminology, 
in compatible a uthority systems (i.e., authority relationships perceived 
to yield unacceptable evaluations) are unstable (i.e., subject to internal 
pressure for change) . 

.) , 4 *’ 

Theoretic al propositions . To investigate the applicability of 

these theoretical notions to the function of educational institutions, 
data from the pilot study by Hess et al., 1970 were used by the author 
to establish empirical support for the following propositions: 

1. The lower an authority's task-related power 
(resource capacity), the greater the- incompatibility 
experienced in that authority system. 

2. An incompatible authority system is likely to be 
unstable. 

i . . 

3. An incompatible authority system is unlikely to be 

preferred. f -. ' 

4. An unstable authority system is unlikely to be 
preferred. 
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5. An authority system in which the authority's task- 
related power (resource capacity) is low, is unlikely 
to be preferred. 

6. The lower an authority's task-related pow.er (resource 
capacity) , the greater the instability in that 

authority system. ’ • 

. \ ■ 

To examine the applicability of the theoretical propositions, 
data from the h’on-CAI group were- used only for the teacher authority 
system, since these students did not have experience of actual inter- 
action with the computer • Data from the CAI group were used to examine 

• * • . ' ' 

the propositions for the computer authority system, in order to look 

\ % ! : \ 

for systematic differences in perception of the teacher authority 

system as a result of experience in CAt, data from the CAI group on • 

I , 

items inquiring about the teacher were also used to examine the 
propositions, comparing the CAI students' perceptions of the teacher 1 

5 ‘ 

authority system with those held by their Non-CA-I- peers. j 

Result s and interpretations of the data analysis . Following the.’ 
propositions stated' above it was expected that for each authority 
system, i.e., the teacher's and the computer's,, the greater the power 
or resource capacity attributed to the figure, the less the likelihood \ 
that the system would generate experiences of incompatibility and 

instability and the- greater the likelihood of preference for that 

* 

system. For example, with respect to the teacher authority system, 
the measures of power were expected to be associated negatively with 
the measures of incompatibility and instability and positively with 
the measure of preference. It was al^o expected that the measure of ' 
incompatibility would be associated positively with the measures of 
instability and negatively with the measure of preference and that 
the measure of instability’ would be negatively associated with the 

\ 

\ 
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measure of preference. The same pattern of relationships was expected 
among the measures applying to the computer, authority system. 

The findings indicated that while there is a strong tendency for 
the derived propositions to hold among the teacher items for Non-CAI 

. s , 

students and among the’eomputer items for CAI students, this tendency 
was considerably reduced with respect to teacher £tems for CAI students 
This was particularly true for the relationships among the measures 
concerning CAI students' perception of the teacher's power. 1 

It was also shown that CAI students, compared to their Non-CAI ' 
peers, were significantly less inclined to attribute to the teacher 
charismatic qualities and' reported significantly less satisfaction with 
having math problems allocated and evaluated by the teacher. 

These data suggested that CAI students may become less dependent 
than their Non-CAI peers on the teacher's resources for goal ach.ieve- 

■ • <* v v 

ment. This finding was interpreted to be congruent with Emerson'? 
(1962) postulate that in a power-dependence relationship A ' s power 
over B ''is inversely proportional to the extent to which alternative 

\ , !*' . 

(concurrent) poWer-dependence • relations are. available to B for goal • 

• . . . ^ V 

attainment. That is, given the goal of learning mathematics and. the v ^ 
specific tasks , involved in this goal (i.e., solving math problems), it 

is conceivable that for CAI students, task-specific authority relations 

«V 

with the computer may function concurrently to their relations with 

\ ... 

the teacher in terms of both level and legitimacy of power, a critical 
basis for task-specific authority. 

Thus, experience with concurrent authority relations (i.e., with 
both teacher and computer), may enhance a more realistic appraisal of 
both authority systems and thereby facilitate CAI students' chances 
for goal attainment. Of course, these data may have indicated only 
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' . II 

that CAI students, compared to their Non-CAI peers, had less favorable 

f * • — 

attitudes toward their teachers before they obtained experiences of CAI 

■ / • 

To clarify questions related to this problem further analyses have been 

■ . ‘ . • . ■ r w . ' 

made in this study using data obtained from students before and after 
their involvement in CAI. 
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II. DESIGN OF THE STUDY 
A. The Sample. . 



/' 



( 'J.I 



Thp research group for the study came from a junior high school in 
the San Francisco Bay Area (the same one used in the pilot, study during 

the previous academic year) , where students were selected for CAI by the 

. \ . 

Vice^Principal upon the reconunendation of their math teachers. The . * 

criteria used i*n this selection process were (1) achievement level in 

. • r • ’ ■■ 

math, as judged by the math teachers and (2) standard test scores. * 

. /?/ ' * * 

./Although the Non-CAI students in each instance were generally performing 
at a somewhat better level in math than their CAI classmates, some were 

also in need of remedial instruction in math; thus, the entire group 

\ " 

should be regarded as a selected population. Demographic data were - 
obtained from school files for each. student who had filled out a 

4 

questionnaire. These data included each student’s sex, age, grade, 
math achievement level, intelligence test scores, socio-economic back-* 
ground, and ethnicity. Tables 1 and 2 show the characteristics of the 
students on these demographic items. 

B. The Treatment. ^ 

/ 

The first half.-pf the five months of the treatment consisted of a 
CAI remedial program of basic arithmetic operations, utilizing blocks 
or sets of lessons (the same as described in the- pilot study section 
concerning, treatment) . The last half of the treatment employed the 
same printed format via the. teletype (a sample is found in Appendix 2) 
but incorporated a strand-type rather than a block-type presentation of 
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TABLE 2 

Characteristics -or CAI and Non-CAI Groups 







CAI 


Group 








Non-CAI Group 






Sex 




Male 


Female 




Totals 




Male 


Female 




Totals 




N 


30 


28 




58 


N 


56 


36 




92 




% 


52 


48 


* 


100 


% 


61 . 


39 




100 


Grade 




7th 


8 th 


9 th 






7 th 


8th 


9 th 






N 


20 


16 


22 


58 


N 


27 


36 


29 • 


92 




% 


34 


28 


38 


100 


% 


29 


39 


32 


100 


Level of 




Low 


Intermediate 






Low 


Intermediate 




Math Per= : 






















formance 


N 


24 


34 




58 


N 


19 


68 




87* 




% 


41 


59 




100 


% 


22 


78 




100 


IQ 




Below 


90 90 & 


above 






Below 


90 90 & 


above 








\ 




/ 
















N 


"39 


v. 12 


/ 


51** 


N 


40 


36 




76** 




% 


76 


V 24 


t 


100 


% 


53 


47 




100 



*Math level of 87 (out of 92) Non-CAI students was rated by teachers. 
**School files included I.Q. scores for 51 (out of 58) students and 
76 (out of 92) Non-CAI students . 
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problems. That is, rather than being presented blocks of problems each 
week predetermined on the basis of a weekly exam, the selection and 
presentation of each new problem is based upon the performance of the 
one just proceeding it. Also, the range over which the program can 
select problems is less limited with strands than it is with the 
relatively more finite block system. Thus, the strand-type presentation 
of material provided for even greater flexibility and individualization 
of programming than did the block style. 

This shift towards greater flexibility and individualization of 

/' 

programming has important theoretical as well as methodological 
implications. Theoretically, students finding even greater degrees of 
flexibility and individualization with the strands-type program, may see 
it as less "remedial" in scope, thereby reducing their dependency on 
teacher resources, particularly in task-specific areas. Methodologically, 
it becomes necessary to separate the effects- of blocks from stands, 
thus, the number of block and -strand lessons completed by each CAI 

-*~T^ u 

\ 

student was compiled in order to measure some important differences in 
the effects of these two types of treatment. The effects of the strands- 
type presentation is of particular concern, however, since this inno- 
vation has been incorporated by all of the schools currently using CAI 
math programs via the Stanford University based system. 

C. T he Design . 

Overview. 

The results of the pilot study analysis indicated significant 
differences between CAI and Non-CAI students* views of the teacher along 
several authority-related dimensions. For example, CAI students, compared 

/ t 

to their Non-CAI classmates, were significantly less inclined to attri- 

* ■ / 

bute to the teacher charismatic, qualities and reported- significantly 

X ’ > / : 
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less satisfaction with haviug.jnjith problems allocated and evaluated by 
the teacher. Of course, the post hoc design of the pilot study did not 
permit analysis which (1) could rule out the possibility that CAI stu- 
dents, compared to their Non-CAI peers, had less favorable attitudes 
toward their teachers before they obtained experience, with CAI, and (2) 
would examine the degree and direction of change in attitudes toward the 
teacher and the computer resul tiijg-' fr om a period of exposure to CAI. <_ 

To permit analysis of data which would provide answers to these 
questions raised by the pilot study, the investigation employed a pre- 
.tes£-posttest design. The questionnaire (the same one used in the pilot 

V. 

study) was administered to several math class groups (150 students) in 
December 19G9 and May 1970. Of the 58 CAI students, 34 started the CAI 
program for the first time in January 1970 and, thus, provided before 
and after treatment (CAI) data. Again there was no control over the 
allocation of subjects to the treatment (CAI) and control (Non-CAI) 
groups; however, in this case, there was the possibility of controlling 
for pretreatment differences between the two groups. While the study 
did not utilize all of the 155 items, the entire questionnaire is 
included in Appendix 1. .. ' 

*• The study design revolves around two related foci: (a) the com- 

puter as an authority figure and (b) some effects of CAI on student 
perception of teacher authority. The first problem involves deter- 
mining the extent to which students involved in CAI come to -regard the 
computer as exercising certain authority rights or functions over them 
traditionally held only by the teacher, while the second and related 
problem deals with some of the ways in which involvement in CAI (i.e., 


/• 


being subject to the computer's exercise of authority) affects student's 


,s 


perception of their regular authority figure, the teacher. 

\ 
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Computer as Authority Figure . 

The first part of the investigation consisted of a replication of 
the pilot study using posttest data obtained in May 1970 from CAI stu- 
dents (with at least five months and up to three school years of CAI 
experience). First the data were analyzed to test the expectation that, 
given the specific task of learning to do math problems, CAI students 

V ; 

would corne^ to regard the computer as exercising task-specific authority 
rights to a degree similar to that of their regular authority figure, 
the teacher, thus providing CAI students with concurrent (or an alter- 
native set of) authority relations < for goal attainment. Again using 
posttest data, a set of sociological propositions involving measures of 
organizational power, incompatibility, instability and preference was 
tested for CAI and Non-CAI students in regard to the computer; these 
major relationships were expected to hold for both compute.r and' teacher. 

Some Effects of CAI on Teacher Authority . 

After some theoretical and methodological reformulations were made 

i * 

to incorporate several additional sociological variables regarding 
teacher authority into a mathematical model or system, the study 
turned to investigate some effects of CAI on. student perception of 
teacher authority. In particular, after-treatment (i.e., posttest. 

May 1970) means of CAI students were compared with those of their Non- 
CAI peers, with before-treatment differences having been held constant 
statistically using analysis of multiple covariance and partial cor- 
relation techniques. A major expectation, for example, was that post- 
test (after treatment) task-specific teacher power would be low-’r for 
CAI than for Non-CAI students; holding constant their pretest (before 
treatment) attitudes. 
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In addition, explorations were made regarding some* effects of 
CAI on a mathematical model or system of equations, using stepwise 
multiple regression techniques. The dependent variables of particular 
concern were those which , comprise the endogenous system of the model 
(i.e., task-specific and nontask-specific power, goal attainment, 
criteria inconsistency, monitoring frequency, incompatibility, in- 
stability, preference, and general evaluation, as applied to the 
teacher, and textbook evaluation). The main independent variable, or 
treatment, is experience of CAI, Length and type of CAI experience were 
also considered in the analysis. 








/ 

/ 
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III. RESULTS: THE COMPUTER AS AN AUTHORITY FIGURE 

In the theoretical and conceptual discussion of the pilot study 
section , , it was argued that an important dimension of the computer's 
potential to influence lies in the fact that it is an effective instru- 
ment for monitoring student behavior. As a component of the authority 

i 

structure of the school organization, the computer's monitoring of 
students' goal-oriented behavior, like that of the teacher, is subject 
to a system of norms or beliefs held by organizational participants. 
Following sociological theories developed to study the functioning of 
formal organizations (Emerson, 1962; Scott et al . , 1967? Dornbusch & 
Scott, in press), this section explores the idea that experience with 
CAI may generate a power-dependence exchange between the student and the 
computer which could function concurrently with the teacher-student 
relationship; this might modify the students' perception of the authority 
structure of the school, particularly their view of the teacher. 

A. Computer and Teacher as Components of the School Authority Structure . 

Organizational sociologists (Scott et al., 1957; Dornbusch & Scott, 
in press) have identified several dimensions and sources of normative 
regulation (legitimation) of the exercise of power (resource capacity) 
by participants in organizations. They pay particular attention to (a) 
the degree to which subordinates acknowledge the existence of a normative 
order ( validity) ; (b) the degree to which the subordinates approve of 

this order ( propriety ) ; (c) . those superiors in the system whose rules 
or beliefs support the exercise of power ( authorization ) ; and (d) those 
subordinates subject to, and whose beliefs support, the exercise of 



power ( endorsement ) , Scott and his colleagues argue that in formal power 
dependence relations within an organization, task cerformance is the 

X * 

focus of attempts to achieve control over member activities towar^-qoal 
attainment. The four components of this process (allocating a task, 
setting criteria for evaluation, sampling, and appraising task per- 
formance) can be regarded as authority rights or functions that the 
power wielder may be seen as authorized (and endorsed) to assume. 

With respect to CAI, this study makes the basic assumption that 
CAI ' s introduction and adoption in a school implies that there is a set 
of norms on the basis of which school officials extend authority to the 
computer (as well as to the teacher) to exercise certain authority 
rights in attempting to control students' behavior toward goal attain- 
ment. Focusing on the attitudes and beliefs of the subordinates, items 
were devised (a) to establish whether students perceive the computer 
as having certain functions or rights to exercise power over them (the 
validity with which they perceive the computer exercising such rights; 
and (b) to obtain their estimates of the normative support (legitimacy) 
of these functions or rights in terms of authorization (whether they 
perceive them as supported by higher school authorities) , endorsement 

.n. 

(whether they perceive them as supported by other students) , and 
propriety (whether they themselves support these functions). 

Authority rights . 

i 

In this section of the study the central question is whether 
students perceived the computer and the teacher as exercising authority 
rights or functions over them. Students see the computer as exercising 
its power over them in task-specific areas in a general pattern similar 
to that of the traditional authority figure, the teacher. Items designed 
to explore the students' views on this point are presented in Table 3. 
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TABLE 3 

Posttest Correlations Among Task-Specific and 
Nontask-Specific Authority Rights for Teacher 
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(CAI Group) a 









1 


2 


3 4 5 6 7 8 9 




Task- 


Specific Authority Rights 






- 




Item: 


The math teacher. . . 








* 


i. 


Chooses which math 1 

problems to give you. 


.00 

\ 




% 




2. 


Checks your math 
problems . 


.16 


1.00 


;■ ' 




3. 


Helps you learn to do 
math problems. 


.25** 


.57**1 


.00 




4. 


Helps you get better 
math grades. 


.08 


.30** 


•43***1.00 ~ : 




5. 


Shows you how well or 
how poorly you are 
doing in math. 


.20* 


.15 


.27** .08 1.00 




6. 


Shows interest in the 
math work you do. 


.18 


.20* 


.50*** .39***. 17 1.00 




Non task-Specific Authority Rights 






-■ 


Items 


The math teacher. . . 






- 




7. 


Punishes you when you 
do something wrong. 


.21* 


-.04 


.10 .05 .01 .18 1.00 




8. 


Gets impatient with 
you. 


.28** 


-.02 - 


ft 

.09 -.19 -.0i -.33**.37***1.00 


r 


9. 


Corrects your behavior. 


.11 


.12 


.25* .34**-. 03 .09 .25* ■ .19 1.00 



^he sign of r's reflect the direction of the scale. 
(Appendix I) . 

* = p < .05 

** = P < .01 

*** = p < .001 



See questionnaire 
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TABLE 4 

Posttest Correlations Among Task-Specific and 
Nontask-Specific Authority Rights for Computer 

(CAI Group} 3 



1234567 8 9 

Task-Specific Authority Rights 
Item: The computer... 

1. Chooses which math 1.00 
problems to give you. 

i 

2 . Checks your math -.05 1.00 \ 

problems. \ 



3. 


Helps you learn to 
do math problems. 


.ii 


.07 


4. 


Helps you get 
better grades. 


. 34** 


.30* 


5. 


Shows how well or 
how poorly you are 


.45** 


-.05 


i 


doing in math. 

\ 




6.: 


Shows interest in 
the math work you 
do. 


.38** 


.03 


Nontask-Specific Authority Pdqhts 




Item: 


The computer... 






7. 


Punishes you when 
you do something 
wrong . 


.03 


.01 


8. 


Gets impatient 
with you. 


-.17 


.17 


9. 


Corrects your behavior. 


-.37* - 


-.14 



1.00 

\ 

\ 

.30* *1.00 

\ 

• 16 \ .29* 1.00 



.24 .31* .33*1.00 

\ 

v 

\ 



.33* .13 .13 .21 1.00 



.20 .25 .07 .06 .18 1.00 



.08' .01 -.02 -.08 .30* .64***!. 00 



a The sign of r's reflects the direction of the scale, 
(Appendix I) . 

* = p < .05 

** = p c .01 

*** = p < .001 



See questionnaire 
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Justification for distinguishing" theoretically between task- 



O 




specific and nontask-specific rights or _ functions is indicated by item 



positive coefficients for task-specific items is greater than chance for 
both teacher and computer. Task-specific and nontask-specific authority 
rights items are generally uncorrelated. If there is any tendency to- 

| j * 

ward association at all, it is that task— specific items arb somewhat 
moi »e positively related to nontask-specific items for the teacher than 

w 

for the computer. These data, however, add some support for the dis- 
tinction made between task-specific and nontask-specific authority 



It was expected that students interacting with CAI would report 
that (a) the computer exercises task-specific authority rights over them 
to a degree similar to that of the teacher, and (b) the teacher's 
exercise of power more frequently includes nontask-specific authority 
rights, since the computer's exercise of power over students is not 
likely in nontask areas of concern. These expectations are supported by 
comparisons between teacher and computer on authority rights items (see 
Table 5) • CAI students perceive both teacher and computer as exercising 
all six task-specific authority rights or functions. The computer is 
perceived as exercising* task-specific authority rights as frequently 
as . the teacher in every case but one.^ 



3 . 

Since the pilot study, there has been a significant reduction in 
the expectation that "the computer helps you learn to do math problems," 
This finding may represent students acquiring a more realistic view of 
the computer as exercising the more limited, programmatic remedial 
function intended in CAI. In addition, there is a significant increase 
in, the degree to which students indicate "the teacher shows interest 
in the math work you do." This finding may reflect generally md|j 5 
interested teachers as a result of actual changes in personnel which 
took place at the school just after the pilot study. Also in the pilot 
study, the computer, significantly more often than the teacher, ,was 



intercorrelations .found in Tables 3 and 4. The proportion of significant 



rights. 




* 



24 



j . TABLE 5 

Posttest Comparisons Between Teacher and Computer on Authority Rights 
(Distributions and Means for CAI Group) 





Items 




Percent Distributions 
123 Means 


t a 


- 




a. Task-specific 


functions 


Almost 


Some- 


Usually 












Never 


times 










1 . 


The . * . (T ,C) chooses 


Teacher 


2 


21 


77 


2.75 


.10 


N.S. 




which math problems 


Computer 


8 


11 


82 


2.74 








to give you. 
















/ 


2. 


The. . . (T,C) checks 


Teacher 


4 


14 


82 


2.79 


-.50 


N.Si 




your math problems. 


Computer 


5 




7 


89 


2.84 






3. 


The...(T,C) helps 


Teacher 


4 


28 


68 


2.65 


3.71 


. *** 




you learn to do 


Computer 


32 


34 


34 


2.02 








math problems. 


















4. 


The . . . (T,C) helps 


Teacher 


13 


47 


.40 


2.27 


-1.07 


N.S. 




you get better 


Computer 


8 


42 


50 


2.42 








math grades. 
















■ 


5. 


The...(T f C) shows 


Teacher 


8 


45 


47 


2.40 


-.43 


N.S. 




you how well or 


Computer 


9 


37 


54 


2.46 








how poorly you are 




















doing in math 




















problems . 


















6. 


The . . . (T,C) shows 


Teacher 


4 


35 


61 


2.57 


.59 


N.S. 




interest in the 


Computer 


10 


33 


57 


2.47 








math work you do. 








V 












b. Nontask-specific rights 
















1. 


The...(T,C) punishes' Teacher 


38 


41 




13 


1.75 


3.43 


** 




you when you do 


Computer 


81 


12 


8 


1.27 








something wrong. 








■\ 










2. 


The . . . (T,C) gets 


Teacher 


28 


i 

49 


23 


1.94 


1.09 


N.S. 




impatient with 


Computer 


61 


< 




. 30 


1.70 








you. 


















3. 


The . . . (T,C) corrects 


Teacher 


19 


36 


45 


2.26 


5.24 


*** 




your behavior. 


Computer 


78 




7 


15 


1.37 




\ 



a Two-tailed t. 

** = p <.01 

*** = p <.001 
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As- expected for nontask-specific authority rights or functions, 
the computer, unlike the teacher, is not perceived as punishing, getting 
impat^4nt, and correcting behavior. While this may limit the range of 

s ' ' 

behavior over which the computer exercises authority, in task-related 

r 

areas the computer, much like the teacher, has validity but may gain 
greater general endorsement than the teacher. One implication of this 
type of analysis is that it begins to differentiate the relative areas 
of human and nonhuman authority in the .classroom. This distinction 
between the things that are human and those that can be implemented by 
nonhuman teachers is of great importance for a theoretical analysis of 

teaching roles and for training programs for teachers working with 

\ 

educational technology. j 

Modes of Assigning Tasks . 

Another major question investigated in this section dealt with the 
students* views about the ways math assignments are handled by the 
teacher as compared with the computer. The items' included were intended 
to inquire about (a) the styles of assigning or allocating tasks*®; (b) 
authority figure predictability; (c) the responsiveness of CAI and the 
teacher to students' attempts to change these assignments (efficacy); 



perceived * as showing students "how well or how. poorly" they were .doing 
in math; however, Table 5 indicates no differences on this item. This 
. finding probably reflects both of the changes outlined above, i.e., a 
more realistic view of the computer's functions and a general increase 
in interest on the pax t of teachers. Further analysis of these and 
other changes and their implications for the study will be presented 
later (see Chapter 4). 

\ ^ * * 

**The first and third items can be thought of as tapping task- 
specific power, since the ways in which an authority figure assigns 
tasks may fprm important bases for student dependence upon that 
authority figure to attain goals; the second item serves as a* check 
comparing the level of difficulty of teacher versus computer allocated 
tasks. 
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TABLE 6 



Posttest Comparisons Between Teacher' and Computer 

' on Task Allocation items — 

(Distributions and Means for CAI Grbup) 







Percent Distributions 








It^ms 




i 


2 


3 


4 


Means 


t a 






Never 


Some- 


Usually Always 








Modes of Assigning Tasks 






times 












l. v How often does the... 


Teacher 


6 


* 

51 


21 


21 


2 ! 57 


1.40 


N.S 


(T,C) give you 
enough time to 
answer a question? 


Computer 


15 


54 


20 


12 


2.29 






2. " How often does the 


Teacher 


8 


76 


8 


8 


2.16^ 


.86 


N . S 


. . . (T , C ) give you 
math problems which 


Computer 


16 


67 


16 


2 


2.04' 






$re too hard? 


















3. When a...(T,C) gives 


» 

Teacher 


2 


71 


22 


4 


2.29 


-2.36* . 




you math problems to 


Computer 


0 


44 


49 


7 


2.62 






do, how often do you 
understand what you 
are suppose to do? 


















Authority Predictability 


















1. How often do you know 


Teacher 


18 


73 


9 


0 


1.91 


4.00*** 


, what a. . . (T,C) is go- 


Computer 


68 


30 


3 


0 


1.35 






ing to do next. 


















Student Efficacy 




. 








* 






1. If ’ you wanted to 


Teacher 


37 


51 


2 


10 


1.85 , . 


.17 


N.S 


change something 


Computer 


59 


19 


3 


19 


1.81 






in a. . . (T,C) lesson, 
do you think you . 
could change it? 






- ( 


y • 












No, not Yis 


r Yes, 


Yes, 








Satisfaction 


at all some much 


very much 






1. Are you happy with 


Teacher 


17 


60 


15 


8 


2.15 


.71 


N.S 


having the . . . (T,C) 
choose which math 


Computer 


26 


51 


15 


8 


2.05 






problems to give 
you? \ 








\ 











aTwo- tailed t.. 
* . = p < .05 

*** = p < .001 
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(d) the students’ satisfaction with the task allocation process (see 
Table 6) ; and (e) the students' views about the sources of control over 
the assignment of tasks in the specific CAI program (see Table 7) . 

In general, CAI students have a favorable view of the computer's 
way of assigning tasks. They reported that the computer's task ' alloca- 
tions are more often intelligible than are assignments made by the 
teacher. There were no significant differences in student perception of 
teacher and computer concerning how of ten^enough time is givenjto perform 

an allocated task and how often allocated tasks are too difficult (see 

. 4 ‘ \ < 
Table 6). This finding is interesting in light of-. the;fact that' the 

computer program is intended as., remedial but. imposes a -time limit on 

\ 

every task. 

\ 

While- CAJ students indicated that they "sometimes" know what a 
teacher is going "to -d<5"’next they reported 1 the computer tp be even .less 
predictable; that is, a clear cut majority of the CAI group (68%) reported' 
that they "never" know what the computer is going to do next (see Table 
6) . , In addition, although the difference between means for teacher and 
computer on the efficacy item were nonsignificant, the trend for the 
majority in £ach case was similar. There were, however, a few CAI stu- 
dents who perceived that they could "always" change something in a 
computer's lesson. 5 These measures suggest that CAI students may 
experience a greater degree of dependence on the computer's than the x 

teacher's task-specific resources and authority, particularly with \ • 

^ ' "" . \ 
respect to modes of allocation. 



5 These students represent a significant increase over the number 
found in this category for the. pilot study. This .finding may reflect 
an actual change in format of the CAI program- from a block- to a strand- 
type presentation of tasks in which the student is provided greater 
flexibility and individualization of tasks. Thus, the student may see 
greater -opportunity to "change something" in the computer's lesson, and 
still be unable to predict exactly what that change will be. 
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The data about student sense of efficacy over computer allocations 
can be further clarified by the students' views on the sources of control 



of task allocations in the specific CAI program they experienced (see 
Table 7) . Thirty-eight percent of the CAI students appeared to think 
that the computer may determine its own allocations and 52% of them 
reported that it .is their own previous performance which determines the 
content of the %ext computer allocation. However, since CAI performance 



is evaluated via computer, affirmative responses to these two alter- 
natives may reflect a feeling that' i t Ts in the students' own per- 



formance as evaluated by the machine that lies an important source of 



control over task allocations. The proportions of affirmative responses 

# .'V 

to. the remaining three alternatives (71% for "somebody at Stanford," 

57% for "the computer supervisor," and 53% for "the math teacher") 



suggest that the majority of these CAI/students see the sources of con- 

7 



trol of computer task allocations as being located not only outside of 
the math class but also outside of the school. If, as Trow (1966) 
suggests, the status of the. teacher in relation to technology is 
dependent on his ability to control that, technology, then student aware- 
ness of the teacher's lack of /influence over CAI represents a shift in 
student perception of the ^authority structure of the school. 6 

There were no differences found in the degree to which students 



w ® re ... satisfied with task allocations from the teacher compared to the 



1 / 



6 This change in perception of the authority structure of the 
j school is further supported by significant shifts from pretest to post- 
test in students' responses to both the "teacher" and "Stanford" control 
items; that is ,' while "yes" responses increased from pretest (44%) to 
posttest (71%) for the "Stanford" item, they dropped from 81% to only 
53% for "teacher" control. 
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TABLE 7 

Sources of Control of Computer Task Allocations for, Posttest 

(CAI Groups) 



Item: %"Yes" 

l 

• I 

Which one decides what math lessons 
you get from the computer: 

Response categories : 

The math teacher decides 53 

Somebody at Stanford decides „ 71 

The score I got the day before decides * 52 

\ 

The computer supervisor decides 57 

The computer decides 38 

■ i i 

\ 

r- 



computer. The distribution of responses to this item indicates that the 
mode is "yes, some" for both teacher and computer. ^ 

Setting Criteria for Evaluation . 

What criteria do the computer and teacher use in evaluating per- 
formance in math.? — Ei.ve,. criteria were presente d an d students, were-ask'ed 
to rate their importance,; from the point of view of the teacher and the 
computer. The relevant items are quoted in Table 8. Included into the 
cluster of these items is the distinction between task- and nontask- 



specific criteria of evaluation. It was expected that -students would 



perceive-the teacher as more likely^than the computer to make evaluations 
of their task performance, at least in part,. on the basis of nontask- 



^Ih the pilot study, the distributions of response to this item 
indicated that while the mode was "yes, some" for the computer, it was 
"no, not at all" for the teacher. Again this significant increase in 
satisfaction with teacher allocations from pilot study to posttest may 
reflect a more resourceful image of teachers resulting from math per- 
sonnel changes made in the school just after the pilot study. 



t 
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3 ° , 

specific criteria such as coming in late, being absent or talking too 
much. Unlike the computer's, the teacher's evaluations are not made for 
every task performance and are, therefore, more likely to be inferences 
based on either past performance indicators or nontask-specific criteria. 
Support for this notion is indicated in Table 8. 



TABLE 8 

fcosttest Comparisons Between Teacher and 
Computer Criteria of Task Evaluation 
(Distributions and Means,, for CAI Group) 





Item: 




Percent 
1 2 


Distribution 
3 4 


X 


t 3 


What does the math (T,< 
care about on the math 
problems you do? 


C) 














Task-specific criteria 


No , not 
at all 


Yes, a Yes, 
little some 


Yes , 
much 






l. 


How fast I do math 


Teacher 


7 


41 


30 


22 


2.67 






problems . 


Computer 


20 


24 


20 


37 


2.74 


-.32 N.S 


2. 


If I get them 


Teacher 


2 


21 


33 


44 


3.19 






right. 


Computer 


17 


17 


31 


35 


2.85 


2.00* 


3. 


If I get them 


Teacher 


9 


20 


33 


39 


3.02 






done . 


Computer 


18 


9 


32 


41 


2.95 


.32 N.S 


4. 


Having a neat 


Teacher 


16 


31 


33 


20 


2.58 




pape r . Compu te r 

Nontask-specific criteria 


36 


20 


32 


22 


2.31 


1.23 N.S 


i. 


s 

Other things, 


Teacher 


10 


15 


27 


49 


3.15 






such as coming 
in late, being 
absent, talking 
too much. 


Computer 


54 


19 


11 


16 


1.89 


4.85*** 

< 



^wo- tailed t. 
* = p < .05 

*** = p < .001 
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CAI students appeared to think that both teacher and computer base 

their evaluations of student performance on task-specific criteria of 

"speed," "correctness," "completeness," and "neatness" (see Table 8) 

However, while there. were no significant differences between teacher and 

computer on the alternatives denoting concern for "speed," "completeness," 

and "neatness," in these students* view, "correctness" is significantly 

more important for evaluations made by the teacher than by the computer, 

and "nontask-specific criteria" weigh significantly more in the 

■* / 

teacher's than in the computer's evaluations. Thus, while "nontask- 
specific criteria" were thought to be among the mos^important for the 
teacher (just as important as "correctness") . nontask-specific criteria 
were least important for evaluations made by the computer. 



I 



Evaluation of Task Performance. 



CAI students saw significant differences between teacher ancl com- 
puter in the ways they carry out the function of appraising task per- 
formance (see Table 9). For example, they believed that the computer 
evaluates their/task performance more often than does the teacher. 
Furthermore, although they were aware that the teacher’s evaluations had 
a greater influence on grades than did the computer's evaluations, and 
thus saw the computer's evaluations as less important,® they indicated 



®This finding is further supported by the fact that while the 
pilot study revealed no differences between teacher and computer 
evaluations in terms of degree of importance, from the pilot study to 
the posttest there was a significant decrease in the importance 
attached to evaluations made by the computer. 
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no differences in satisfaction with having, their performance in math 
evaluated by the computer as compared to having it evaluated by the 
teacher.^ 

These findings , that teacher evaluations were seen as having greater 
influence on grades and were therefore more important, are not surprising 
in light of the fact that, in this school, evaluations of students' per- 
formance in CAI are not taken into consideration in the computation of 
their math grades. On the other hand, finding that students receive 
more frequent feedback on their math performance via computer. and finding 
no differences between teacher and computer evaluations in terms of 
degree of satisfaction may reflect the fact that the computer provides 
immediate and factual information about the quality of the students' 
performance. In order, words , computer evaluations appear to be satisfy- 
ing not so much for their contribution to external rewards (grades) but 
for the information they provide about students' level of mastery over 
the tasks in question, which contributes to intrinsic satisfaction. 

Consequences of Poor Task Performance . 

1 CAI students also believed that poor performance on tasks assigned 
by the teacher is more likely to evoke negative sanctions than is poor 

performance on tasks assigned via computer (see Table 10) . Comparison 

. > 

In the pilot study, CAI students reported significantly greater 
satisfaction with having their performance evaluated by the computer 
than by the teacher; however, from the pilot study to the posttest, 
students' satisfaction with having their work evaluated by the teacher 
increased significantly while it decreased significantly with respect 
to the computer. These findings appear to reflect the points discussed 
ear ^ er ' i.e., a generally more favorable view of teachers resulting 
from personnel changes and a more realistic view of the computer's 
functions and limitations. 

. ' / • • 
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TABLE 9 

i 

Posttest ComparisonsBetween Teacher and 
Computer Evaluation of Task Performance 
(CAI Group) 



Items: 


Percentage Distribution 
1 2 3 4 


Mean 


t a 


When you have done a 


Never Sometimes Usually’ Always 






math problem does 
the . . . (T,C) tell you 


Teacher 4 


45 


33 


is. 


2.65 


-3.47*** 


if you are right or 
wrong . 


Computer <9 


13 


24 


54 


3.24 


* 




No, not 
at all 


Yes , a 
little 


Yes, 

much 


Yes, very 
much 


- 


Do you think that 
the scores you get 


Teacher 10 


43 


15 


33 


2.70 


3.96***. 


on math problems 
from the.. . . (T,C) 
'change your math 
grade. 


Computer 50 


31 


13 


6 


1.75 






Not 
at all 


A 

Little 


Much 


Very 
. Much 






How much do you 
care about the 


Teacher 2 


12 


33 


53 


3.37 

t 


5.29*** 


scores the...(T,C) 
gives you on math 
problems you do. 


Computer 2 


47 


37 


14 


2.63 






No, not 
at all 


Yes, a 
little 


Yes , 
much 


Yes, very 
much 




Are you happy with 
the scores the... ' 


^Teacher . 20 


41 


24 


15 


2.35 


1.76 N.S 


(T , C) gives you, on 
math problems. 


Computer 23 


51 


23 


3 


2.05 





a Two-tailed t. 

*** = p < .001 



of the percentages of "Yes’* responses for teacher and computer" indicates 
that CAI students believe that "poor grades," "teacher frowns," and the 
obligation to "stay after school" are more likely to follow poor per- 
formance on teacher-assigned than on computer-assigned tasks. Appar- 
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ently, poor performance on computer-assigned tasks is less likely to 
be subject to informal teacher sanctions such as subtle nonverbal cues 
of disapproval, if for no other reason, because students work at the 
teletype on their own* 



TABLE 10 

Sanctions Following Poor Performance on Teacher- Assigned and 
Computer-Assigned Tasks: Percentages of "Yes" Responses for Posttest 

(CAI Group) 



% "Yes" 

Item: What can happen to students who do a poor 



job on math problems given by the...(T,C)? 


Teacher 


Computer 


They get poor grades 


80 


53 


The teacher frowns at them 


46 


21 


The teacher won’t like them 


22 


16 


They have to stay after school 


41 


19 



These findings are congruent with previously reported data which 
suggested that the teacher, unlike the computer , exercises authority 
rights over nontask-specific areas of behavior, uses nontask-specific 

criteri^ for evaluation of task performance and has little control over 

\ - 



the allocation of computer tasks. 

Measures of Propriety, Authorization, and Endorsement . 

While several of the questionnaire items measure the degree of 



normative support for CAI, the items listed in Table'll were included 
as specific measures of propriety, teacher authorization, and student 
endorsement of the computer’s monitoring of student performance in math* 
The data show that CAI students perceive their teachers and peers as 
being significantly less enthusiastic than themselves in supporting* the 
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computer's exercise of power. Thus, CAI students are committed to 
having authority relations for goal attainment with the computer, even 
in the face of strong and growing opposition to such relationships from 
two important sources of normative regulation . ^ 

TABLE 11 

/ • 

Propriety, Teacher Authorization and Endorsement of CAI a 
(Posttest Distributions and Means for CAI Group) 





Items 


Percent 
Distributions 
12 3 


Means 


* 




j 


Less 


Same More 


V 




1 . 

/ 


If you could choose, would 
the computer score more, 
the same or less of your 
math problems? 


11 


'' 54 36 


2.25 




2. 


If your math teacher could 
choose , would the computer 
score more, the same, or 
less of your math problems? 


32 


52 16 


1.84 




3. 


If your friends could choose, 
would the computer score more, 
the same, or less of their 
math problems? 


43 


39 18 


1.75 





Two-tailed t's between Items 1 and 2 (2.45*), 2 and 3 (.45 N.S.), and 
1 and 3 (2.94**) . 

* » p < .05 * 

** = p < .01 . 



°No differences among the means i on these items were found for the • 
CAI group in the pilot study, i.e.T substantial normative support was 
accorded to CAI from all three sources of legitimation; however, from 
the pilot study to the posttest,- CAI students continued to consider the 
computer's exercise of power as appropriate but reported a significant 
reduction of normative support on the part of both teachers and peers. 
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B. Computer and Teacher; Some Sociological Elaborations . 

As we have seen, the teacher is perceived by CAI students as 

o 

exercising both task-specific and nontask-specific authority rights. 

It has also been shown that CAI students perceive the computer as 

. exercising task-specific rights or functions traditionally held only by 

the teacher. These students also appear-' to see both computer and 

teacher as having task-specific power (resource capacity) and authority 

(legitimate exercise of power). Thus,, compared to their Non-CAI peers, 

CAI students appear to have a more complex web of authority relations 

involving them in task-related activities for which the computer pro- 
's 

vides a concurrent authority system (or set of authority relations) for 
goal attainment. As argued earlier, .involvement in such situations 
conceivably gives rise to comparison and differentiation between teacher 
and computer in terms of preference. 

In addition, Scott and his colleagues (1967) theorize that, in 
j organizational settings, the participants' authority systems may become 

unstable (i.e., subject to internal pressure for change) when they 
receive evaluations which are unsatisfactory to them. Thus, incom- 
patible authority systems (i.e., authority relationships perceived to 

yield unacceptable evaluations) are unstable (i.e., subject to internal 

/’ 

pressure for change) . 

Operationalization , 

er-dependence relations , 
wer over B to the extent 

that I* perceives A to have the resource capacity to mediate between B 
and B's goals. Power was defined operationally in terms of the six 
items quoted in Tables 12 through 14? however , .based upon Scott e_t. al. , 
who suggest that assigning a task is assigning aispecific goal, a dis- 



Following Emerson's (1962) conception of pot 
power was defined in the following way: A has cx 
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tinction was made between task-specific and nontaskjspecif ic power. 

/ 

Thus, for students being assigned math problems, /bask-specif ic power was 
operationalized in terms of the first three items, whereas nontask- 
specific power was measured by the remaining three. 

i 

TABLE 12 

Posttest Intercorrelations Among Power Item^for Teacher 

(Non-CAI Group) 



Items 123 4 5 



Task-specific power 



1. A teacher could help 1.00 

improve your math 
grades in one month/ 



How often does a 
teacher give'' you , 
enough time to angwer 
a question? 



.29** 1.00 



3. When a teacher/ gives 
you math problems to 
do, how oft/n do you 
under stand^what you 
are suppose to do? 



.13 



Non^ask-specif ic power 



18* 1.00 



/ 



4. 


A teacher can answer 
almost all your questions. 


.21* 


.19* 


.28** 


1.00 


5. 


/How much information does 


.19* 


.26** 


.18* 


.37***1.00 




a teacher have? 










6. 


I believe a teacher will 
always be right. 


.05 


.07 


.20* 


.08 .14 1.00 



^here appropriate, 
* = p < .05 

** = p < .01 

*** = p < .001 



the response 



scale has been reversed. 
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TABLE 13 

Posttest Intercorrelations Among 
Power Items a for Teacher 
(CAI Group) 



Items 1 2 3 4 5 6 

. . . i - 

~ " " " 1 "" ^ 7 

Task-specific power 

1. A teacher could help im- 1.00 
prove your math grades 
in one month. 



2. * How often does a teacher .29* 
. give you enough time to 

answer a question? 

3. When a teacher gives you .25* 
math problems to do, how 
often do you understand 

what you are suppose to 
do . ' 



• Nontask-speci f ic power 



4. 


A teacher can answer al- 
most all your questions. 


.15 


5. 


How much information 
does a teacher have? 


.37** 


6 . 


I believe a teacher will 


.39** 




always be right. 





1.00 

.25* 1.00 ■— ~ 

•» • . 

.11 .20 1.00 
,.41*** .11 - .41*** 1.00 
.35** .05 .35** .41*** 1.00 




a Where appropriate, the response scale has been reversed. 

* = p < .05 

** = p < .01 

*** = p < .001 , 

The diegree to which these items were interrelated for both teacher 
and computer justifies their being considered as measuring a common 
dimension of the students’ perception of these two sources of authority. 
For all the students, 10 (67%) of the 15 correlations among the power 
items for teacher Ve re significant (see Tables 12 and 13) and for CAI 

51 



bi 
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students, 5 (33%) of the 15 items for the computer are significant (see 
Table 14). In all three instances, the proportions of significant 
relationships were greater than what would be expected chance. 

' TABLE 14 

Posttest Intercorrelations Among 1 
Power Items 3 for Computer ! 

(CAI Group) 





Items 


i 


2 


3 


1 

4 5 6 




Task-specific power 

/ 

A computer could help im- 
prove your math grades in 
one month. 








• 


1. 


1.00 






f 

.<■7 


2. 


How often does a computer 
give you enough time to 
answer a question? 


.18 


1.00 






3. 


When a computer gives you 
math problems do do, how 
often do you understand 
what you are suppose to 
do?. 


.14 


.10 


1.00 






Nontask-specific power 










4. 


A computer can answer al- 
most all your questions. 


-.07 


.24* 

4 


. .30* 


1.00 * 


5. 


How much information does 
a computer have? 


. .04 


.34** 


.16 


.22 1.00 


6. 


I believe a computer will 
always be right.” \ 


.05 


_ _ 23 


...28* 


.09 .24* 1.00 



a Where appropriate, the response scale has been reversed. 
* =• p < .05 

** = p < .01 




To provide indications of instability (i.e., internal- pressure for 

4 

change)^ in the teacher’s and the computer's authority systems, three 
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items were used. These dealt with (a) degree of satisfaction with 

\ 

v 

.task allocations, (b) degree of disagreement with messages transmitted, 
and (c) liking for performing tasks with the teacher compared to the 

v. y 

computer (see Tables 15 through 17) . That these items can be thought 
of as indicators of a common dimension of the students' perception of 
the teacher and computer authority systems is suggested by the extent 
to which they are interrelated (see Tables 15 through 17) . 

The item dealing with preference for teacher, computer, textbook or 
television as sources of monitoring behavior oriented, toward learning 

- * r 

mathematics may also De regarded as a measure of instability. The 

relationships of this item to the measures of task-related power, 

instability a_pd incompatibility pertaining to teacher. and computer 

authority systems are shown in Tables 18 through 20. • 

A single item was used as an indicator of incompatibility . This 

item dealt with the degree of satisfaction with performance evaluations 

* 

.by the teacher as compared to the computer. The relationships of this 
item to the previously mentioned measures are shown in Tables 18 through 

20. , ' v .... - 

Theoretical Propositions . 

To investiage the applicability of this theory to the functioning 

1 ■ / i ; «• : f, 

of educa t ion a 1 'ins titutions the posttest data were used to examine the 
following propositions: 

1. The lower an authority's power (resource capacity), the 

greater the incompatibility experienced in that authority 
system. ^ 

2. An incompatible authority system is likely to be unstable. 

3. An incompatible authority system is unlikely to be preferred. 

c 

4. An unstable authority system is unlikely to be preferred. 

c- 

• 53 . , 
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TABLE 15 



Posttest Intercorrelations Among 
Computer- 1 tems a “Indicating Instability 
(CAI Group) 



Items 



1. How often do you disagree with what a computer 1.00 
says? * 

2. Are you happy with having the .computer choose .21 1.00 

which math problems to give you? ' 

3. Do you like doing math problems with the computer? .18. .09 1.00 

®Where appropriate, the response scale has been reversed. 



TABLE' 16 

Posttest Intercor relations Among 
' Teacher- Items 3 Indicating Instability. 
(CAI Group) 





Items 


1 2 3 

I . 


1. 


How often do you disagree with what a teacher /J 


^.00 




says? . , ' f 




2. 


\ " / 

Are you happy with having the teacher .choose / 
which math problems to give you? 


.13 1.00 


3. 


Do you like doing math problems^with the teacher? 


.16 .58*** -1.00 



a Where appropriate, the response scale has been reversed. 

.*** = p"<< .001 

•. \ 

\ " 




/ 
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TABLE 17 

Posttest Intercorre.lations Among 
Teacher-Items 3 Indicating Instability 
(Non-CAI Group) 



/ 





Items 

f — 


1 .2 3 




/-, / ■■ 




1. 


How often do you disagree with what a teacher 
says? 


1.00 


2. 


Are you happy with having the teacher choose 
which math problems to give you? 


.29*** 1.00 


3. 


Do you like doing math problems with the teabher? 


. 33*** .56***- 1.00 



/ a Where appropriate, the response scale has been reversed. 

*** = p < .001 



5. An authority system in which the authority's power (resource 
capacity) is low> is unlikely to be .preferred. 

6. The. lower an authority's power (resource capacity), the 
greater the instability in that authority system. 

To examine the applicability of these propositions based on the 

i 

theory of Scott and his colleagues, data from ^the Non-CAI group were 
used only for the teacher authority system, since these students did 
not have experience of actual interaction with the computer. Comparison 
between the authority systems of teacher and computer was based on data 
from the CAI group only. 

Following the propositions seated above it should be expected that 

\ 

for each authority system, i.e., the teachers or the computer's, the 
greater the power or resource capacity attributed to the figure, the 
less the likelihood that the system would generate experiences of 
incompatibility and instability and. the greater the likelihood of pre- 

f 

ference for- that system. For example, with respect to the teacher 
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TABLE 18 



Posttest. Relationships Among Measures of Power, 
Instability, Incompatibility and Preference for Teacher 

(Non-CAI Group) 



43 



f 

....tv.. 



X , 



.Items 



Instability 
7 8 



Incom- 
patibility 
9 10 



1 . 



Task-specific power 

A teacher could help you im^\ +.03 
prove your grades in one month.' 3 . 



, 39 *** - . 34*** -. 37 *** 



Prefer- 

ence 

11 



.25** 



2 . 


How often does a teacher give 
you enough time to answer a 
question? 


* 

CM 

1 


-.38*** 


-.44*** -.31*** 


.15 


3. 


When the teacher gives you math -.25** 
""problems to do, how often do 
you understand what you are 
supposed to do? 


-.36*** 


-.32*** -.29** 


.27** 




Nontask-jspecif ic power 










4. 


A teacher can answer almost 
all your questions . 3 


-.15* 


/ 

CM 

1 


-.30*** -.24** 


.08 


5. 


How much information does a 
teacher have? 


-.13 


-. 21 *' ' 


-.41*** -.17 


.29** 


6 . 


I believe a teacher will 
always be right . 3 x 


-.16* 


-.17* 


-.23** -.28** 


.02 




Instability 










7. 


How often do you disagree 
with what a teacher says? 






.27** 


-.17* 


” 8 . 


Are you happy with having ' 
the teacher choose which math 
problems to give you ? 3 


/ 




. 49 *** 


-.32*** 


9. 


Do you like doing math problems 
with the teacher ? 3 


• 


.53*** 


-.29*** 




Incompatibility 










10 . 


Are you happy with the scores the 
teacher gives you on math problems ? 3 






-.18* 




Preference . . • 










11 . 


I would prefer to learn math 
teacher . 3 


from a 









a Where appropriate, the response scale has been reversed. 
* = p < .05 

** = p < .01 i 

*** = p < .001 
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TABLE 19 



Posttest Relationships Among Measures of Power, 
-Instability, Incompatibility and Preference for Teacher 

(CAI Group) 





Items 

7 


Instability 

8 


Incom- 
patibility- 
9 10 


Prefcr- 

ence 

11 




Task-specific power 










1. 


A teacher could help you im- -.32** 

prove your math grades in one 
month. a 


-.40*** 


-.30* 


-.17 


.24* 


2 . 


How often does a teacher give -.31** 
you enough time to answer a 
question? 


-.33** 


-.13 


-.04 


.25* . 


3. 


When the teacher gives you math-. 03 
problems to do, how often do you 
understand what you are supposed 
to do? ; 


-.38** 


-.29** 


-.28** 


.12 




Nontask-specific power 










4. 


A teacher can answer almost -.06 

all your questions . 3 


-.46*** 


-.19 


-.24* 


-.01 


5. 


How much information does a -.21* 

teacher have? 


-.44*** 


-.21 


-.29** 

/ 


.21 


6. 


I believe a teacher will always-. 15 
be right . 3 


-.52*** 


-.26* 


r«23* 


.21 




Instability 










7. 


How often do you disagree with 
What a teacher says? 






. 13 


-.01 


8 . 


Are you happy with having the 
teacher choose which math 
prohlems to give you? a 






.58*** • 


# 49 *** 


' 9. 


Do you like doing math problems 
with the teacher ? 3 






.61*** 


-.52*** 




Incompatibility 










10 . 


Are you happy with the scores the 








-.35*** 



i teacher gives you on math problems ? a 

/ ' Preference 

11 . I would prefer to learn math from a 
teacher. ~ 




a Where appropriate, the response scale has been reversed. 
* = p < .05 

** = p < . 01 

*** = p < .001 
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authority system, the measures of power or resource capacity should be ' 
associated negatively with the measures of incompatibility and instability 
and positively with the measure of preference. The same pattern of 
relationships should be found among the measures applying to the com- 
puter authority system. 

Examination of the data shown in Tables 18 and 19 indicate that the 
pattern of relationships described above does hold for both Non-CAI and 
CAI students; views regarding the teacher authority system. The measures 
of power were associated negatively with the measures of instability. 

(with one exception) and incompatibility and positively with the measure 
of preference. Furthermore, the measure of incompatibility was 
associated positively with all three measures of instability and 
negatively with the measure of preference. In other words, the lower 
the level of power attributed by the students to their math teachers, 
the greater the likelihood that they would regard these teachers' evalua- 
tions as unsatisfactory (or incompatible with their own level of accept- 
able evaluations) and that their views about these teachers would denote 
instability, or a desire for change. ' ^ 

For the CAI group, the relationships among ttarmeasures of/task- 
related power, incompatibility, instability and preference fp/ computer 
(see Table -20) were also found to follow a pattern similar to that con- 
cerning the students’ perception of the teacher (see Table 19). While the 
correlational matrix pertaining to the CAI students' perception of the 
computer (see Tab,le 20) includes fewer significant coefficients, the 
associations among the four categories of measures were generally in the 
expected direction. That is, while there is a strong tendency for the 
propositions to hold among the teacher items for both Non-CAI and CAI 

t 

students, this tendency was somewhat reduced with respect to computer 
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TABLf. 20 

Posttest Relationships Among Measures of Power, 
Instability, Incompatibility and Preference for Computer 

(CAI Group) 



I terns ^ 



Instability 
7 8 9 



Incom- Prefcr- 

^patibility # ,.e nee 
10 '' 11 



Task-specific power 

!• A computer could help improve 
your math grades in one month. 3 

2. How often does a computer give 
you, enough time to answer a 
question? 

3. When the computer gives you 

math problems to do, how often"' 
do you understand what you are 
supposed to. do? - 

" Nontask-specific power 

4. A computer^can \ answer almost 
^alJr'your questions. 3 

5. How much information does a 
computer have? ; 

6. I believe 1 computer will 
always" "be right, 3 

Instability 

. **- 

7. How often do you disagree 
with what a computer says? 

8. Are you happy with having 
the computer choose which 
math problems to give you? 3 

9. Do you like doing math 
problems with the computer ? a 



Incompatibility 

10. Are you happy with the scores the 
computer gives you on math problems? 3 

Preference 

11. I would prefer to learn math from a 
computer. 



-.58*** -.13 


-.27* 


'-.22 


.42** 














+.01 * -.17 


* ^ 

-.30* 


-.37** 


..19- 




.00 - -.23 


-.30* 


0 

1 


.09 




-.12 -.26* 


-.23 


-.01 


l 

. 07 ' 




-.18 -.07 


-.15 


.00 


.13 




-.07 -.25* 


-.00 


-.09 


.04 








.-00 


-.37** 





,23 



,10 



,30** * -.42*** 



-.13 






O 
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Where appropriate, the response scale has been reversed. 



p < .05 ** « p < .01 *** 

r** r > 

53 



.001 



* 
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items for CAI students, particularly for the relationships among the 
measures concerning incompatibility and preference. 11 

The availability of concurrent authority relations with the teacher 
and the computer afforded CAI students the possibility to compare and 
differentiate between -several formal and informal aspects of these two 
systems. Hence, comparison between these students' views on the two 
systems may serve for a fuller examination of the theory. 

The data from the CAI group provide the possibility to compare 
these students' views about both the teacher's and the computer's 
authority systems. It will be recalled from the previous section, that 
both the teacher and the computer were perceived by CAI, students as 
having task-specific power (resource capacity) and task-specific 
authority (legitimate exercise of power). As can be seen in Table 21 on 
all items, except the, one concerning the degree of understanding of 
allocations, CAI students saw the teacher and computer as having similar 
degrees of power. ^ 

In view of these findings and the propositions above, for CAI stu- 
dents, the posttest data should indicate a greater tendency (than was 
found in the pilot study) toward similar levels of incompatibility, in- 
stability, and preference for the teacher and computer. Support for /this 
is found in Table 22. . * 

j 

I 

^■This latter finding may reflect a significant increase from pilot 
study to posttest in incompatibility with regard to the computer arid a 
corresponding decrease in preference for doing computer 'problems . 

In the pilot study , on all items, except the one concerning time, 
CAI students saw the computer as having significantly greater power than 
the teacher. However, from the pilot study to the post.test, there were 
significant increases in the teacher power items concerning "question's," 
time, and ’’understanding." These findings again seem to reflect a more 
resourceful teacher, resulting from the personnel changes discussed 
earlier. Also,^there was a significant decrease from the pilot study to 
the posttest in CAI students’ belief that the computer is "always right," 
which seems to reflect a more realistic view of the CAT program. • 
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TABLE 21 



Post test Comparisons'- Between Teacher and Computer on 
Power (Resource Capacity) Items 
(CAI Group) 



Items 


Teacher 

X 


Computer 

X 


t a 




Task-specific power 










A teacher (computer) could help you 
improve your math grades in one month. 


2.19 


2.15 


_ ~20 


N.S. 


•- How often does a teacher (computer) 
give you enough time to answer a 
question? 


2.57 


2.29 


1.40 


N.S- 


t. When a teacher (computer) gives you 
math problems to do, how often do you 
understand what you are supposed to do? 


2.29 


2.62 


-2.36* 




Nontask-specific power 










A teacher (computer) can answer 
almost all your questions. 


2.30 


2.34 


r .24 


N.S. 


. How much information does a teacher , 
(computer) have? / * 


2.77 

/ 

2.98 


3.02 


-1.47 


N.S. 


I believe a teacher (computer) will 
always be right. 


2.70 


1.65 


N.S. 



a Two-tailed t. 
* = p< .05 



CAI students appeared to experience a similar degree of incom- 
patibility with- the computer's and the teacher's evaluations of. their 
performance; that is, from these students' point of view, evaluations 
which are unsatisfactory to them are no more likely to come from the 
computer than from the teacher. 3,3 



13 In the pilot study, the teacher's evaluations were significantly 
->» more likely than the computer's to be unsatisfactory; however, there wals 
a significant decrease from the pilot study ,Lo the posttest in incom- 
patibility with the teacher's evaluations. 



TABLE 22 
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Posttest Comparisons Between Teacher and Computer on Measures of 
Incompatibility, Instability and Preference 
(CAI droup) 



Items 


Teacher 

X 


Computer 

X 


t a 




Incompatibility 








- 


Are you happy with the scores the 
teacher (computer) gives you on 
math problems? 


2.35 


2.05 


1.76 


N.S. 


Instability 










Are you happy with having the 
teacher (computer) choose which 
math problems to give you? 


2.15 


2.05 


.71 


N.S . 


Do you like doing math problems 
with the teacher (computer)? 


2 . 15 


2.82 - 


•3.05** 




How often do you disagree with 
what a teacher (computer) says? 


2.16 


1.53 


4.50*** 




Preference 

I would prefer to learn math from 
a teacher (computer) . 


1.75 


2.00 


1.25 


N.S. 


a Two-tailed t, 
** = p *c .01 

*** = p< .001 




/ 

< 




For CAI students there were significant differences between teacher 

and computer authority systems on two of the three measures of instability-' 

| 

that is, these students appeared to experience significantly less- liking - 
for performing tasks with the teacher than the computer, and more fre- 
quent disagreement with the teacher's than the computer's messages. 14 






^In the pilot study CAI students also experienced significantly 
less satsif action with the teacher's than the computer's task allocations, 
but the degree of satisfaction with teacher allocations increased 
significantly from the pilot study to the posttest. , 

•;* ■ . Jr 

i V 




i 



* ! 

' I • 
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It is not surprising then to find that, as far as tasks related to 

/ 

learning mathematics are concerned, CAI students indicated no signifi- 
cantly greater preference for having them monitored by either the com- 

puter or the teacher, 15 ' 

) • ’ ■ . 

In addition, the propositions concerning authority figures were 
tested for teacher and computer indices with Non-CAI students* views of 
the teacher as an authority figure compared to CAI students' views of 
the computer as an authority figure. Evidence supporting the set of 
propositions concerning both teacher and computer authority systems is 
found in Tables 23 and 24. 



TABLE 23 

Posttest Intercorrelations Among Teacher Authority Indices 

(Non-CAI Group) 







1 


2 3 


4 






1. 


Power 


-1.00 










2. 


Incompatibility 


- .42*** 


1.00 




* 




3. 


Instability 


- .56*** 


.62*** 1.00 








4. 


Preference 


.21 


- .19 - .24* 


f-* 

: O 

o 

i 






* * * 


= p < .05 
= p < .001 






/ 

/ 







5ln the pilot study, CAI students indicated a significantly 
greater preference for having math tasks monitored by the computer than 
by the teacher; however, from the pilot study to the posttest there 'Was 
an increasing preference for teaCher-monitored tasks and a corresponding 
decrease in preference for computer-monitored tasks./ 
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TABLE 24 

Posttest Intercorrelations Among Computer Authority Indices 

(CAI Group) 
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1. 


Power 


1.00 




2. 


Incompatibility 


- .11 


1.00 


3. 


Instability 


- .34* 


.41** 1.00 


4. 


Preference 


.18 


- .06 - .39** 


* 

** 


= p < . 05 

= p < .01 







O 
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For Non-CAI students' views of teacher authority, all of the 
relationships were in the direction predicted, and four of the six 
coefficients were significant. That is, except for two relationships 
involving preference, the propositions among indices concerning teacher 
authority appeared to hold. Interestingly, except for the nonsignifi- 
cant coefficient between power and incompatibility, Table 24 concerning 
intercorrelations among computer authority indices for. CAI students 
indicated the same pattern of relationships found among teacher indices. 
That is, there was a striking similarity in the patterns of relationships 
among authority indices for teacher and computer; thus, CAI students' 
views of computer authority were much the same as Non-CAI students' 
views of the regular authority figure, the teacher. 

This finding was interpreted as supporting the idea that for CAI 

i 

students, the computer functions as an authority figure, thus providing 
authority relations for goal attainment concurrent to those of their 
regular authority figure, the teacher. Based on Emerson (1962) , having 
concurrent authority relations for goal attainment with the computer is 
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argued to potentially reduce students* dependency on the teacher's task- 
v 

specific resources. Thus , "the remainder of the study investigates some 
of the effects of CAI experience on student perception of teacher 
authority, particularly its impact on their views of the teacher 's task- 
specific power. 



. / 
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IV. SOME EFFECTS OF CAI ON STUDENT PERCEPTION OF TEACHER AUTHORITY 

Before investigating some effects of CAI on student perception of 
teacher authority, some reformulations of theory and method are required. 
A. Theoretical Additions and Modifications. 

For purely substantive reasons of providing a more comprehensive 
view of interrelationships among dimensions related to teacher authority, 
the inquiry will become more complex in, the number of indices. One of 
the two additional indices concerns how often students see the teacher 

f 

as helping them to achieve better academic grades and to attain academic 
goals. The two items forming this index and their intercorrelations are 

X r 

found in Table 25. The second index involves students* general evalua- 
tion of the teacher as an authority figure. It consists of/i-hree evalua- 

/ 

tion dimension items from the semantic differential concerning teacher. 
The content of the items (i.e. , the adjective pairs of opposites) and 
their intercorrelations are shown in Table 26. 



TABLE 25 



Posttest Correlation Between Goal Attainment Items 

Total Group) 



! I terns 




1. The math teacher helps you learn 1.00 
to do math problems . 

t * 

2. The math teacher helps you get .43*** 1.00 

better math grades. 



*** 



= p < .001 
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TABLE 26 

Posttest- Correlations Among Teacher Evaluation Items 
(CAI and Non-CAI Groups) 





Items 


. , 


i 


2 


„ * 3 


.1. 


Fair-Unfair 


CAI 


1.00 


• 








Non-CAI 


1.00 






2. 


Bad-Good 


CAI 


• -. 74*** 


1.00 








Non-CAI 


-.71*** 


1.00 




3 . 


Like-Dislike 


CAI 


.80*** 


-.76*** 


1.00 






Non-CAI 


.68*** 


-.69*** 


' 1.00 



/ 



*** = p < .001 

Theoretical Propositions . 

To. investigate the applicability of the additional theoretical 
notions to the functions of the teacher in the authority structure of 
the school, data were used to examine the following propositions: 

1. /Goal attainment is unlikely to be experienced in an authority 

system in which the authority's power (resoyrce capacity) is 
low. 1 

2. Goal attainment is unlikely to be experienced in an incom- 

patible authority system, - ’ 

3. Goal attainment is unlikely to be experienced in an unstable 
authority system. 

4. An authority system in which the authority's power is low, is 
unlikely to be highly evaluated. 

5. An incompatible authority system is unlikely to be highly, 
evaluated. 

6. An unstable authority system is unlikely to be highly evaluated, 

7. An authority system in which goal attainment is unlikely to be 
experienced is not' likely to be preferred. 
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Effects of Personnel Changes on Student Perception of Teacher 

•v — — , . 

ority: -Examination of the Propositions , 

There were a number of changes (711 turnover) in math personnel at: 
the end of the 1968-69 school year, just after the pilot study was com- 
pleted. It is argued that personnel change of such magnitude may have 
an important impact on the way in which students view teacher authority. 



Evidence of this is found in Tables 27 and 28, in which student views of 

-- . t* 



1968-69 teachers are compared with those ~of 1969-70 teachers, 



TABLE 27 



Comparisons Between Pilot Study and ‘Pretest Teacher Power Items 
♦ • (Means for 1968-69 and 1969-70 ^Students) 



Items 


Pilot Study 
Teacher 
(June 1969) 
X 


Pretest 

Teacher 

(December 1969) 
X 


t a ' 


Task-specific power 








1. A teacher could help you 
improve your math grades^ 
in one month. 


2.37 


2.17 


1.94 


2. How often does a teacher 


2.17 


' . 44 


-2.93** 



give you enough time to 
answer a question? , 



— 3 



- When a teacher _gives you 
math problems to do, hoW 
of ten^db^you understand 
^vrtjat you are supposed to do? 

Nontask-specific power 



2.26 



2.45 



-2.44* 




/ \ 



4. 


A teacher can answer almost 
all your questions. 


2.52' 


2.33 \ 


2.19 

\. 


5. 


How much information does 
a teacher have? * 


2.72 


r* 

2.85 


\l.35 

\ 


6. 


I believe a teacher' will 
always be right. 


3.08 


.2.92 


1.77 



a Two-tailed t 
* = p < .05 






= p < .01 
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From the* 1968-69 to the 1969-70 school year, students reported 
increased resourcefulness on the part of teachers in every case, and for 
three of the six items, they described the new teachers as singif icantly 
more resourceful than their former teachers, especially in regard to 
task-specific areas. 



TABLE 28 



r 



Comparisons Between Pilot Study and Pretest Teacher on 
^Measures of Incompatibility, Instability, 

S Preference,; and Evaluation Items 

(Means for 1968-69 and 1969-70 Students) 



Item^^ 


.Pilot Study 


Pretest 




Teacher. 


Teacher 


t a 




(June 1969) . 


(December 1970) 


f 


X 


X 




Incompatibility 




' 




Are you hatopy with the scores 


2.11 


2.37 


• -2.57* 


the teacheir gives you on math 
problems?| 




/ 


• — 


Instability 


\ 




l 


Are you happy with having the 
teacher choose which math 


1.74 . 


2.11 


-3.72*** 


problems to give you? 






• 


Do you ljjke doing math problems 


1.91 


2.29 


-3 . 56*** 


with the [teacher? 


' 






How often; do you disagree with 


2.33 


2.13 


2.45* 


what a teaehar^says? 








/ 

.Preference 


■ - 






/ 








I would prefer to learn math . 
frpm a teacher. ^ 


*•2.01 


1.60 


3.57*** 


Evaluation 






. \ 


Fair-Unfair 


3.03 


2.17 


•• 5.48*** 

. \ >, 


Bad -Good 


3.04 


3.78 


-4.90*** 


Like-Dislike 


3.18 


2.61 


3.48*** 



'aTwo- tailed t 
♦ = p < .05 

*** = p l< .001 
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Students also appeared to experience a significantly lower degree 
of incompatibility with their new teacher's than their former teacher's 
evaluations of their performance; that is, from the students' point of 
view, evaluations which are unsatisfactory to them, are much less likely 
to come from the new teacher than from the former teacher. There were 
also significant differences between 1968-69' and 1969-70 teacher 
authority systems on all three measures of instability. That is, stu- 
dents appeared to experience greater satisfaction with the new teacher's 
than the former teacher's task allocations, greater liking for performing 
tasks with the new teacher than with the former one, and less frequent 
disagreement with the new teacher's than the former teacher ' s' messages. 

In view of the propositions regarding teacher authority systems, 
these findings concerning teacher authority were expected to have an 
.impact on the variables added to the system; that is, the authority 
system of the pretest teacher should provide greater opportunity for 
goal achievement, be more positively evaluated, and be more preferred 
than that of the. pilot study teacher. Support for these notions are 
found in Tables 28 and 29. 

Students experienced signi ficantly greater goal attainment with 
their new teacher than with their previous teacher; that is, students 
felt that their new teacher, more often than their old teacher, helped 
them to learn to do math problems and to get better math grades (see 
Table 29). It is not surprising then to find that the new teacher re- 
ceived significantly more positive evaluations than did the former 
teacher on all three of the semantic differential items (see Table 28). 
Also, as far as tasks related to learning mathematics are concerned, 

j 

students indicated a significantly greater preference for having them 

monitored by the new teaglier than by the former teacher (see Table 28) . 

* 
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TABLE 29 



Comparisons' Between Pilot Study'and Pretest Teacher 
Goal Attainment Items 
(Total Group) 



Items ' 


Pilot Study 
Teacher 
(June 1969) 
X 


Pretest 

Teacher 

(December 1969) 
X 


t a 


1. The math teacher helps you 
learn to do math problems. 


2.40 


2.73 


-4 . 80*** 


2. The math teacher helps you 
get better math grades. 


2.08 


2.37 f 

i 

i 

i 

i 

i 

I 

j 


-3.40*** 



a Two- tailed t 

*** = p < .001 



Thus, from the pilot study to the pretest of the present inve sti- * 
gation, there is a significant trend on the part of students toward a 
more positive view of teacher authority. This trend, coupled with 
fading general normative support for students having authority relations 
with the computer (see Chapter 3, p. 35) , provides the setting for 
investigating some effects of CAI on student perception of teacher 
authority — particularly the idea that experience of CAI provides con- 
current authority relations for goal attainment with the computer, 
thereby reducing s tudents^dependency on teacher's task-specific re- 
sources (i.e., bringing about a reduction in student perception of 
teacher's task-specific power). 
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B. Methodological Modifications . 

At this stage of the inquiry into the effects of CAI , there is a 
need to become more rigorous in the techniques of analysis, since the 
investigation has become more complex in the number of variables. This 
involves making certain assumptions, about the data (e.g., interval scale 
properties), which sometimes introduces certain costs in predictability, 
but the statistical power gained more than makes up for this loss. 

Formation of Indices . 

Since scales which vary between zero and one have certain desirable 
statistical qualities, all variables in the model were made to vary in 
this way by using simple arithmetic operations: each item's scale was" 

reduced hy 1.0 (and reversed when appropriate) , making the origin* the 
lowest point on the s, calc? each item was then divided by the number of 
nonzero points on its .scale, making 1.0 the highest point on the scale. 

For example, oneT~item used'~a’s~~a ^measure of instability with respect 
to the teacher was stated in the following way: 



Are you happy with having the teacher choose which math problems to give 
yqu? 



r'JJ.-’ 




Yes , 

very much 



Yes, much Yes, some 



No, not 
at all / 



4 



3 



2 



1 
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First, students' scores on this item were reduced by one, making 
them range from 3.0 to 0, instead of from 4.0 to 1.0. Since this 
particular item deals with satisfaction, the scale was reversed in order 
to reflect the notion of instability, making the scores range from 0 to 
3.0, rather than from 3.0 to 0.. The scores obtained were then divided 
by the number of nonzero points, on the scale (three in this case) , thus 
making the scores range from 0 to 1.0. This method was especially con- 
venient for forming indices, since it assigned equal weight to items 
originally having different sized scales. Finally, each index was 
formed by dividing the sum of the item scores by the number of items, 
thus making each index score vary from 0 to 1.0. 

Table 30 shows the intercorrelations among the derived teacher 
indices. It is recognized, however, that the organizational- phenomena 
of interest comprise a highly complex system of interrelated variables 
and~r“as “such , cannot be examined properly within the limitations of the 
statistical procedure of simple correlational analyses. 

TABLE 30 „ 

Posttest Intercorrelations Among Teacher Indices 
(Total Group) 



t 





Index 


s 

. i 


2 


3 


4 


5 6 


1. 


Power 


1.00 










2. 


Incompatibi li ty 


- . 40*** 


1.00 






X 


3 . 


instability 


-.57*** 


.63*** 


1.00 






4 . 


Preference 


.23** 


-.28*** 


-.36*** 


1.00 


/ 


5. 


Goal Attainment 


,37*** 


-.39*** 


-.42*** 


.34* * * 


1.00 

1 


6. 


Evaluation 


.39*** 


-.45*** 

o 


-.48*** 


27* * * 


.26*** 1.00 



** = p c .01 

*** =- p <• .001 
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Mathematical Models . 

Multiple regression,, a powerful statistical tool, is now being 
employed to explore complex systems by building models of the inter- 
related variables using systems of simultaneous equations. When such a 
system fulfills certain properties of identification (i.e., adheres to 
certain rules concerning the numbers of equations and unknowns), it is 
solvable and provides best, unbiased estimates of the regression 
coefficients by using ordinary least squares. 

The Preliminary Model as a Recursive System . 

Econometricians have become accustomed to highly complex causal 

systems involving large numbers of interrelated variables under non- 

experimental conditions. The common solution has been to use entire 

sets of simultaneous equations, known as structural systems. Blalock 

(1964) has described and used a simplified subclass of these structural 

systems referred to as recursive . A recursive system is one in which 

two-way causality is ruled out. For example, the model consisting of 

the set of hypotheses previously outlined in Chapter 3 constitutes a 

recursive system. Employing the usual notations of mathematics, the 

hypotheses concerning that set of four variables may be rewritten in 
« 

the following way: 

Let Power = X 1 

Incompatibility = X 2 

Instability = 

Preference = X.. 







w 
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Then 



e l 



O 

ERIC 



X, = b 



X-j = b 



21 



x i + e : 



31.2 X 1 ' U T7 1 



+ b 32 . 1 y ‘ 



Ml. 23 *1 . 



J 42 . 13 a 2 



+ b 43 . 12 X 3 + e 4 



Where = error term,, consisting of variables operating 

outside the system (i.e., exogenous variables) 



And 



regression coefficient {i.e., some simple or 
partial correlation) 



Here, the constant terms are dropped by assuming that each variable is 
measured in terms of deviations from its mean. 

Now, X+ (power) is assumed to be independent of all the rest and 
is determined only by variables that are M exogenous M or outside the 1 
causal system. "Endogenous" variables are those within the causal 
system (i.e., in this case, X^, %2' X 3 r anc * *4)- But ^ (incompatibility) 
is dependent not only upon exogenous variables but upon X^ as well. 
Likewise, X3 (instability) depends upon Xp X'2# and exogenous variables 
but not upon the remaining endogenous variable X^. Finally, X^ depends 

upon all three endogenous and exogenous variables. 

-■ i 

Problems in Evaluating the Recursive Model . 

The regression coefficients take on the triangular form character- 
istic of the recursive system, with half of the b's having been set 
equal to zero. Unfortunately, however, this "particular model (Figure 1 ) 
cannot be "tested" or evaluated in terms of correctional data until cer- 
tain restrictions are imposed on the model. That is, in order to pro- 
vide a simple test of the model there must be fewer unknowns than equa- 
tions to provide excess information or conditions to be satisfied in 

4 

order for the equations to be mutually consistent with the data. This 

may be accomplished by setting one or more of the remaining b's equal to 

— » 

zero (i.e., some total or partial correlation is assumed to be zero). 
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Figure 1 
(Model 1) 



X.-*- 



•X- 



Figure 2 
(Model II) 



*■ X- 



Xl 



Figure 3 
(Model III) 



V.*. 




By reducing the number of causal arrows in the "untestable" model 

shown in Figure 1, (e.g. , by assuming the simple causal chain in Model 

II) • a set of prediction equations may be generated for evaluation using 

the correlational data found in Table 30. 

Let Power = x^ 

Incompatibility '= X_ 

Instability = X^ 

Preference = X. 

4 

It is expected that not only should ^ 

r 24.3 = °* or r 24 = r 23 • r 34 



and 



w 



r l3.4 " °' or r 13 = r 12 * r 23 
but also 



: 14 



= r 



12 



r 23 



. r 



34 



Figure 3 indicates an alternative causal model (Model III) that 

! 

the author considers theoretically more appropriate, since power is 
expected to have a direct effect on instability in addition to its in- 
direct effect through incompatibility. Now it is expected that 
r 24 = r 23 • r 34 (since t 24>l3 = r 2 4.3 = 0) 

and 



"14 ~ r 13 • r 34 
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TABLE 31 

Predictions and Degrees of Fit of Model II and 
Model III for Posttest Teacher Authority Variables 
(Total Student Group) 





Predictions 


• 




Degrees of Fit 








Model II 












Actual 




Expected 


r 24 


= r 23. 


• r 34 


-.28 


vs. 


-.23 = (.63) (-.36) 


r 13 


= r 12 


• r 23 


-.57 


vs. 


-.25 = (-.40) (.63) 


r 14 


= r 12 


• r 23 


. r 34 .23 


vs. 


.09 = (-.40) (.63) (-.36) 








Model III 












Actual 




Expected 


r 24 


= r 23 


• r 34 


-.28 


vs. 


-.23 = (.63) (-.36) 


r 14 


= r 13 


• r 34 


.23 


vs. 


.21 = (-.57) (-.36) 



Table 31 shows that while the expected values of ^4 for both 
models are exactly the same, that expected, for r 14 in Model III (.21) 
comes much closer to the actual (.23) than 'does Model II (.09). Also, 
Model III assumes the actual value of r ^ 3 (-.57) , whereas Model II does 
not (i.e.. Model II merely provides an expected value of (-.25). Thus, 
Model III provides the better set of prediction equations for this set 
of correlational data. This, however, does not necessarily establish 
the correctness or validity of Model III but merely eliminates Model II, 
since other causal models using these four variables could also be tested. 

^This was expected since Model III also provided a better fit than 
Model II of both the pilot study and the pretest data. 
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Evaluating the Six-variable Recursive Model . ■ 

Derived from the results of stepwise regression analyses of the 

pilot study and the pretest data, the additional propositions stated 

*. 

above regarding goal attainment and evaluation were combined with the 

/ 

results of evaluating the four-variable model ; /stepwise regression 
analysis was used with the posttest data to/examine the resultant set 
of expected relationships among the six indices concerning the teacher 
authority system. Thus, power was expected to be negatively related to 
incompatibility and instability and positively related to goal attain- 
ment and evaluation. Incompatibility was expected to be positively re- 
lated to instability and negatively related to goal attainment and- 
evaluation. Instability was expected to be negatively related to goal 
attainment, evaluation, and preference. Goal attainment was expected 



to be 



positively related to preference. Evidence supporting these 



\ 



expectations is found in Table 32 



TABLE 32 

Stepwise Multiple Regressions of a Recursive System of 
Linear'- Equations Concerning Six Teacher Authority Indices 

(Total Posttest Group) 





Standard 


Prefer- 


Evalua- 


Goal 


Insta- 


Incom- 


Power 


Con- 


R ’ R 2 


Error 


ence 


tion 


Attain- 


bility 


pati- 




stant 










ment 




bility 






.41 .17 


.27 


1 * 




.27 


— -.40 


• 




.80 










(.10) ** 


(.13) 








.53 .28 '' 


.25 




II 




-.36 


-.25 


.38 


.70 












(.15) 


(.10) 


(.21) 




.47 .23 


.23 






III 


-.25 


-.17 


.37 


.78 












(.13) 


(.09) 


(.19) 




.72 .52 


.14 








IV 


.34 


-.61 


.65 














(.04) 


(.10) 


\ 

1.00 


.40 .16 


.25 










V 


-.91 

(.17) 


— 















*I~V represent the regression number and dependent variable. 

♦♦Numbers in parentheses represent the standard error of the estimate. 
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All of the expected relationships (represented by the regression 
coefficients) were found to be significant and in the predicted direction. 
That is, the slope of the power coefficient was negative in the regression 
equations regarding incompatibility and instability but positive in 
those concerning goal attainment and evaluation? the slope of the incom- 
patibility' coefficient was found to be positive in the regression equa- 
tion concerning instability and negative in those regarding goal attain- 
ment and evaluation; the slope of the instability coefficient was 
negative in the equations regarding goal attainment, evaluation, and 
preference; and the slope of the goal attainment coefficient was found 
to be positive in the equation concerning preference. 

£ labor at i.on_p_f the Recursive Model . 

Teacher power . Up to this point, the analysis has concerned the. 

relationships among six important organizational indices regarding 
teacher power, incompatibility, 'instability, goal attainment, evaluation, 

and preference. Thus far, power has operationally consisted of a single 

/ 

genital index; however, at this point in the analysis it becomes neces- 

/ • 

sar?y to incorporate the distinction made earlier between task-specific 
and nontask-specific power (see Chapter 3, p. 37 and Table 25 above). 

While it is expected that the two types of power will be positively 
correlated and that both are likely to be modified by experience of CAI , 



the degree and direction of the impact of CAI may differ. That is, 
under conditions of providing -concurrent (or- an- alternative set of) 
authority relations for goal attainment, experience of CAI is argued to 
be more likely to impinge upon students' views of teacher's task- 
specific power (i.e., to reduce students ' dependency on teacher ' s task- 



specific resources) than upon their views of teacher ' s 'nontask-specific 



79 






power . 



67 



Exogenous variables . For substantive reasons of providing a more 

comprehensive vie& of the range of CAI effects, the inquiry will become 

« 

more complex in the number of indices concerning the teacher authority 

D 

system. That is, the six-variable recurisve model will be extended by 
including several exogenous variables (or variables considered to be 
outside the endogenous system) . Further expansion of the model will 
also enable the system to account for greater proportions of the variance 
in the endogenous or dependent variables. While this is not at this 
time a critical factor from a sociological perspective, it is of vital 
importance to educators making policy decisions concerning the develop- 
ment of CAI and its uses in schools. 

One obvious exogenous variable was simply the constant term for 
each equation, since it must be treated, if included; as an exogenous \ 
variable in the system. Another exogenous or outside variable expected 
to have effects on the endogenous system wa^an index of how frequently 
the teacher monitors the students' task performance (i.e., "When you 
have done a math problem, does the teacher tell you if your are right 
or wrong?" and "How often does the teacher check your math problems?"). 
The frequency with which the teacher Monitored task performance was 
expected to be positively related to the degree of the teacher's task- 
specific power and to the degree to which students experienced goal 
achievement with the teacher. A third exogenous variable involves the 
degree of inconsistency between perceived teacher criteria and student- 
preferred criteria for evaluating their task performance c.(for the exact 
wording of the five- criteria , four task-specific and one nontask-specific, 
see Table 8, Chapter 3). For each student, the absolute difference be- 
tween his teacher's and his own preference for each of the five criteria 
was divided by 3.0, the largest possible, absolute difference; the sum of 
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these terms was divided by ‘5 fthe number of items) to allow* the stu- 
dent's index of criteria inconsistency to vary from 0 to 1,0. The degree 
of criteria inconsistency was expected to be negatively related to stu- 
dent evaluation of the teacher? that is, the greater the inconsistency 1 

1 V- ’ 

perceived by students between the teacher's and their own criteria of 
evaluation, the lower their evaluation of the teacher as an authority 

S.' 

figure. A fourth variable involves an index of the Students ’ general 
evaluation of the textbook as a source of authority. This item con- 
sists '£ three evaluation dimension items from the semantic differential 
(the same ones used for the Teacher Evaluation index, i.e., fair-unfair, 
bad-good, and like-dislike) as applied to the teacher. Theoretically, : 

j s 

the perceived quality of the textbook should have important outside 
effects on the endogenous system, particularly on the teacher's general 

...... A 

power, the degree of incompatibility experienced, and the students' 
evaluation of the teacher. That is, quality of textbook should be 
positively related to the teacher's nontask-specific power or resource 
capacity, negatively related to the degree of incompatibility experi- 

i 1 / -x 

enced in authority relations with the teacher, and positively related 
to student evaluation of the tea“cher. Initial support for these 
expectations is found in Table 33, which shows the intercorrelations 

i . 

among these exogenous indices (with the exception of the constant- term) 

/ • 

*■ I 

and the ' endogenous indices. _ 



I 
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TABLE 33 



Posttest Intercorrelatjions Among Exogenous ana Endogenous Indices 
Concerning the Teacher .Authority System - = 

(Total Group) 



/ • 









Task- 


Nontask- 


Textbook 


Monitoring ■ 


Criteria 


.. / 




Indices : 


specific 


" specific 


Evaluation Frequency 


Incon- 








power 


power 






sistency 


// ' ■ 




Endogenous ^ 








\ 






i. 


Preference 


.24** 


.15* 


.20** 


.21** 


-.07 


9 


2. 


Evaluation 


.35*** 


.29*** 


.44*** \\ 


.15* , 


-.20** 


\ 

. \ 


3. 


Goal Attainment 


.36*** 


.25** 


.12 * 


.39*** 


-.14* 


\ 




instability 


-.55*** 


-.39*** ' 


-.36*** 


-.28*** 


.11 - 




5 . 


. Incompatibility 


-.35*** 


-.31*** 


-.33*** 


-.25** 


.06 




• 6. 


Task-specific power 


1.00 


. 35*** 


.•23** 


.27*** • 


-.09 




7. . 


f 

Nontask-specif ic power 




1.00 


• .31*** 


.11 


-.12 


\ 


1 


Exogenous 






) 








8J 


Textbook Evaluation 






0 

1.00 


.12 


■f 

-.08 r 

i 




9. 


Monitoring Frequency 






f 


1.00 


-.07-- \ 


J 


10. 

/ 


Criteria Inconsistency 




• • - 


. ’’ 




1.00. 


/ 

/ 

'' V 


* 


= p < .05 






• \ . 


- 


'• 


‘ ‘ ‘ /; 


** 


= p < .01 , 










. . 


* ** 


= p < .001 


•*- • 








, • ' 


j ■ ^ ! 


l ; 


Exogenous indices, of 


CAI experience . An 


exogenous 


% 

variable of 


great 



importance to this study is that of the treatment or CAI experience. ; In 

1 , / * 

addition to having the actual number of block- and /strand-type CAI lessons 



X described in Chapter 2) experience of CAI was operationalized as two vari- 
» 

ables 'representing - the three groups — Non-CAI , first-year CAI, and second- 

v and th ird- ^AI students — i.e., as duiruny variables rather than as a single 

contiguous one. This was done' by the following process. 

*If the- student was Non-CAI, then CAIl = 0 and CAI2 = 0. 

' ■ ’ . / - • - s ■ • * 

If .the^s tudent Was first-year CAI, then CAIl = 1 and CA12 = 0. 

If the student was second- or third-year CAI, then CAIl » 0 and 



erJc\| 



CAI2 * 1, 



;V ; 
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Table 34 shows the in ter correlations ^apong indices, of CAI and the 
other indices. # 

TABLEy/34 



Posttest Intercorrelations Among CAI Indices and Other Indices 

Concerning the Teacher Authority System I 

(Total Group) 








Indices 

\ 


CAI1 


CAI 2 


Blocks 


Blocks 

and 

Strands 


Strands 




Endogenous 










• 

5 / 


1. 


Preference 


-.17* 


.. 0 1 


-.02 


-.04 


-.05- 

/ 


3* 


Evaluation 


-. 17* 


.01 


-.03 


-.10 


-Ae* 


3. 


Goal Attainment 


-.08 


.05 


.07 


. 02 


■-.,04 










- 


/ 




4. 


Instability • 


.13 


t .05 


-.03 


.02 / 

/ 

/ 


.07 


5. 


Incompatibility 


. 16* 


-.17* 


-.07 


- . 05 


-.03 


G. 


Task-specific power 


-.10 


-.12 


-.07 • 


,/- .17* 


-.24** 


7. 


Nontask-specif ic power 


. 16* 


-.03 


04 ** •/ 

• - H / 

r 

/ 


.17* 


.08 




i 

Exogenous 


V- 




§ > 

4 






• 8 . 


Textbook Evaluation 


-.25* 


.03 


. 07 


-.12 


-.14* 










/ 




... 


9. 


Monitoring Frequency 


-.11 


.16* 


/ .04 


-.00 


-.04 

— * ’ 




« 






/ 






10 . 


Criteria Inconsistency 


.07 


.12, 


/ ' .18*' 


-. 20 ** 


.19* 


11 . 


CAI 1 


1.00 


-. 22 ** 


.58*** 


.61*** 


.55*** 


12 . 


CAI 2 ; 

\ 




1.00 


. 37*** 


. 37*** 


.31*** 




Blocks 






1.00 


.93*** 


.72*** 




Blocks and Strands 






• 


1.00 


.93*** 




Strands 

' ./ 






„ • 




1.00 


* ■ 


■ = \ P < • 05 ^ 


i 

■ v 


J 




_ , 




* * 


= p < . 01 r 


i 

i 











*** = p< . 001 / 

ft 



/* 
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C. Effects of CAI Experience on Items and Indices Concerning Toucher 

-m 

Authority and Textbook Evaluation . 

Goal Attainment . 

The results in Table 35 showed no significant differences among the 
three groups on the items and index regarding posttest goal attainment, 
holding constant pretest differences. That is, CAI appeared to have 
little or no direct effect on the frequency with which students per- 
ceived the. teacher as helping them attain academic goals. 



TABLE 35 

I « 

Analysis of Covariance: Comparisons Between CAI and Non-CAI 

Posttest Means, Adjusted for Pretest Scores on 
Goal Attainment Items and Index 



Items : 



\ 



2nd & 3rd yr.. 

Non-GAI lst-yr. CAI CAI F 

X X X 



The math teacher helps you 
learn^to do math problems. 


2.67 r‘ 


2.61 




.39 


N.S. 


The math teacher helps you 
get better math grades. 


2.34 


2.22 «. 




1.03 


N.S. 


Index 

\ 


.753 


.706 


- 


1.09 


N.S. 




.755 


.708 


.763 


.64 


N.S. 



Textbook Evaluation . "x . 

The data, in Table 36 showed that, for two of the three textbook 

evaluation items, the adjusted posttest means of first-year CAI students. 

\ 

were significantly lower than those of Non-CAI students. That is, first- 

year CAI students were more likely to dislike and think of the textbook 

» 1 „ 

as bad than were Non-CAI students, holding ^constant pretest differences 
on these items. 



y 
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TABLE 36 

Analysis of Covariance: Comparisons Between CAI and Non-CAI 

Posttest Means, Adjusted for Pretest Poores on ■ 
Textbook Evaluation Items and Index 





\ 

Items: (adjective pairs) 


Non- CAI 
X 


lst-yr .CAI 
X 


2nd & 3rd 
CAI 
X 


yr. 1 

F i 


1 . 


Fair-Unfair 


2.36 


2.60 




I 

1.45 N.S. 


"2 . 


Bad-Good 


3.75 — 


-3.04 




9.90** 


3. 


Likfc-Dislike 


2.61 


3.15 




4.52* . 


, 


Index 


. .648 


.527 




7.67**. 






• '.'645 


- . 524 


.652 


4-32* 



* = p < .05 

** = p < .01 



These findings were reflected- in the ad justed mean comparisons 
among student groups regarding the Textbook Evaluation index. The ad- 
justed posttest means of first-year CAI students were significantly 

* l ’■ *• 

lower than those of Mon-CAI and of more experienced second- and third- 
year CAI students. That is, first-year CAI students were more likely 
to negatively evaluate the textbook than were their Non-CAI and second-. 

and third-year CAI peers. Further support of this finding was indicated 

: ' .. • \ 

by the -significant negative .partial correlation (-.24, p<.001) between 
;- ; the posttest Textbook Evaluation index and CAIl (the dummy variable 
indicating first-year CAI students as opposed to Non-CAI and CAI 2 stu- 
dents) , holding constant pretest Textbook Evaluation. 



\ 

\ 



I l 
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Teacher Evaluation. 
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For two of the three teacher evaluation items (see /Table 37), the 

adjusted posttest means of first-year CAI students were significantly 

. x ~ * , • \ 

lower than those of Hon-CAI students. This indicates thaty the first- 

... \ . 

year CAI students were more likely to dislike and think of the teacher 

as bad than were Noh-CAI students, holding constant their pretest 
differences on these items. These findings were reflected but were not 
significant in the comparisons among student groups regarding the 
Teadter Evaluation index. This latter finding was further substantiated 
by the fact that while holding constant pretest teacher evaluation, 
there was a singificant negative partial correlation (-.17, p<.05) 
between the Teacher Evaluation index and^AIl (first-year CAI students 
as opposed to all others); however^the effect of CAII washed out by 
also holding constant grade level and pretest text evaluation. This 



leye 



suggests that first-year ^xjperience of CAI has -an —indirect effect of 

/\ r 

reducing teacher evaluations by producing significantly lower textbook 
evaluations . 



TABLE 37 

Analysis of Covariance: Comparison Between CAI and Non-CAI 

Posttest Means, Adjusted for Pretest Scores on 
Teacher Evaluation Items and Index 





Items: (adjective pairs) 


Non-CAI 

X 


lst-yr. CAI 
X 


2nd.fr' 3rd 
CAI 
X 


yr. 

F 


1. 


/ 

Fair-Unfair , 


2.66 


2.73 


o 


.078 N.S 


2. 


Bad-Good / 

/ 


3.64 


3.05 




6.98** 


3. 


1 

Like-Dislike ' 


2.76 


3.35 




6:39* 




Index 


.599 


.502 




3.48 N.S. 




• 


.590 


.494 


.650 


2.47 N.S. 

f 

j 

t 



* = p< .05 

= p < .01 



Incompatibili ty 



The results of analyses of covariance Th" Table 38 showed th'at 
while the differences between first-year CAI students and Non-CAI stu- 
dents on the posttest Incompatibi li ty index were not significant, they 
were significant among all three groups. The differences were particu- 



larly great between first-year and the more experienced second- and 



third-year CAI students; that is, while first-year CAI students experi- 
enced a high degree of incompatibility with teacher's evaluations of 
thetr-per formance, second- and third-year CAI* students experienced, 
little of this. These findings were supported also by the partial 
correlation analysis. That is, holding constant pretest differences of 
incompatibility produced two significant partial correlations, a positive 
partial correlation (.Id, p .05) between the Incompatibility index and 

CAI 1 (first-year CAI students as compared to all others) and a negative 

/ 

partial correlation (-.25, p .001) between the Incompatibility index 
and CAI2 (second- and third-year CAI students) . 

* 

TABLE 38 



Analysis of Covariance: Comparisons Between CAI and Non-CAI 

Posttest Means, Adjusted for Pretest Scores on 



Incompatibility 


and Preference 


Indices 


-■ 


Indices : 


Non-CAI 

X 


1st yr.CAI 
X 


2nd & 3rd yr. 
CAI 
.X 


F 


j 

Incompatibility Index 


.530 

.536 


.615 . 
.621 


i 

•* * 

.350 


3.29 N.S. 
6.48*** 


Preference Index 


.523 

.529 


.644 
. .653 


.5$4 


3.57 N.S. 
1.9f} N.S. 



*** = p < .001 




/ 
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Preference. 



The results in Table 38 indicated no significant differences in 
teacher preference among the three groups; however, a significant posi- 
tive partial correlation (.17, p<.05) was found between the Preference 
index* and CAI2, holding constant pretest preferences. This suggests 

that second- and third-year CAI students , compared to all others (both 

A • . 

Vi 

fijrst-year CAI and Non-CAI students), indicated greater preference for 

• \ 

having authority relations for goal attainment with the teacher. 

Monitoring Frequency . y 

While there ,were no significant differences on the task monitoring 
items and index between first-year CAI students and Non-CAI students 
(see Table 39), the more experienced second- and third-year CAI students 
perceived the teacher as monitoring their tasks significantly more often 
than did other students. This finding is supported also by the signifi- 
cant positive partial correlation (.20., „p<_05.)— between-the-Task^toni-tor- 
ing index and CAI2; that is, second- and third-year CAI students as a 
group reported the teacher as monitoring their task performance more 
often than did their peers. 



'* TABLE 39 

Analysis of Covariance': Comparisons Between CAI and Non-CAI 

Posttest Means, Adjusted for Pretest Scores on 
Monitoring Frequency Items and Index 



V. 

O 



Items : 



Non-CAI 1st yr. CAI 
- - / 



2nd & 3rd yr. 

CAI F 

X 



1. The math teacher checks 2.79 / 2.79 

your math problems. - 

2. When you have done a math 2.63(j__l_2-.r52 — 

• problem does the teacher- — 

tell you if you are' right 
\ or wrong? 

Index * . 710 * -;703 

; 

-- j .718 .700 



.01 N.S. 
.75 N<S. 



.28 N.S. 

.816 3.06 (p < .05) 



Instability . 

While the results in Table 40 indicated no differences among the 



three groups of students on the Instability items and index, a signifi- 
cant negative partial correlation (-.16, p<.05) was found between the 

s' 

Instability index and CAI2.^This suggests that second- and third-year 

CAI students, as a group compared to all other students, experienced 

■ 

• * x 

significantly les<^ instability in authority relations with the teacher. 

*/ \ 

/ \ 

TABLE 40 -v. 



■ X , 

Analysis of Covariance: Comparisons Between CAI and Non-CAI 

Posttest Means, Adjusted for Pretest Scores on 
Instability Items and Index 



\ 



' 


Items : 


Non-CArJfst yr. CAI 


2nd & 3 yr. . 
CAI F 


\ 






X X 


X 




1 . 


i 

How often do you disagree 
with what a teacher says? 


2.20 2.15 


/ -14 


N.S. 


2 . 


Are you happy with having’ 
the teacher choose which 


2.25 2.07 '■ 


1.84 


N.S. 




math problems to give you? 




• 




3. 


Do you like doing math 
problems with the teacher? 


2.39 2.14 


2.59 


N.S. 




Index 


.508 1547 


1.43 


N.S. 




' 


.513 .553 


.446 2.13 


N.S. 



'\f • •*. 

Criteria Inconsistency . 

Data in Table 41 indicated no significant differences among the 
three student groups regarding the degree of inconsistency between the 
teacher's and their own criteria of evaluation. Important differences 
were found , however , by using more precise measures of CAI based upon 
the actual number of block- and strand-type lessons performed by each 



student. 
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Power . 

Evidence supporting the theoretical distinction made between task- 
specific and nontask-specific power is found in Table 42. First-year 
CAI students were found to' have significantly different views than Non- 
CAI students concerning two of the six power items. Holding constant 
pretest differences, first-year CAI students were more likely than their 
Non-CAI peers to regard the teacher as a source of answers to questions 
but were, less likely than the Non-CAI students to find the teacher pre- 
senting understandable allocations. That is, first-year CAI students 
were more likely than their Non-CAI peers to ascribe to the teacher a 
high degree of non task-specific power but a low degree of task-specific 
power. While these opposing effects of CAI were obscured in the Total 
Power index, thc|y were reflected in both the Task-specific and Nontask- 

specific Power indices but produced no significant differences. 

\ ' ' > 

'.These opposing effects of CAI were even more evident when analyzing 

the effects of CAI utilizing indices based upon the actual„number of 
block- and strand-type lessons performed by each student. It will be 
recalled that the first half of the CAI treatment consisted 6f block- 
type lessons, while the second half utilized the more flexible and 
individualized strands approach. ■ First, holding constant pre'test per- 
ceptions of teacher's nontask-speci fie power, the partial 1 ' correlation 
be, tween the Nontask-specific Power index and the Block' index was signifi- 
cant and positive (.2?, p<.01) . The effect of block lessons on task- 
specific power was negative- but ' not significant. Secondly, there was a 
significant negative partial correlation between the Task-specific Power 

• • r\ ' * ,* 

f > * * . - ^ 

index and the Strand index (-.24, p<.001) , holding constant pretest per- 
ceptions of teacher's task-specific power. The effect of strand lessons 

- , . .* / ' ■ 4 

on nontask-specific pdwer was positive but not significant. 
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, TABLE 42 

Analysis of Covariance: Comparisons Between CAI and Non-CAI 

Posttest Means, Adjusted for Pretest Scores on 
Power Items and Indices 





Items 


Non-CAI 

X 


1st yr. CAI 
X 


2nd & 3rd yr. 

CAI F 

X 




Task-specific power 








1. 


A teacher could help you im- 
prove__your math grades 'in 
one month . 


2.08 


2.267 


2.18 N.S. 


2. 


How often does a teacher, 
give you enough time to 
answer a question? 


2.62 


2.71 


.48 N.S. 


3. 


When a teacher gives you 
math problems to do, how 
often do you understand 
what you are suppose to 
do? 


2.56 


• 2.31 


5.89* ‘ 




Nontask-specific power 




' s 


- l 


4. 


A teacher can answer al- 
most all your questions. 


2.63 


2.28 

e> 


yoo** 


‘ 5. 


How much information does 
a teacher have? 


2.89 


2.79 


.67 N.S. 


6. 


I believe a teacher will 
always be right. 


3.10 


,2.95 


1.86 N.S. 


o 


Task-specific Power Index 


.566 


.529 


1.9. N.S. 


\. 




.565 


.527 


.498 1.75 N.S. 




Nontask-specific Power Index 


.463 


.503 


2.21 N.S, 






.461 


.502 


.473 i 1.24 N.S. 




Total Power Index 


.551 


.523 


.20 N.S.' 








. 515 


'"7480 .15 /N.S. 

• I 


* 

* * 
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• 
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> ’ r *\ 


V T- 

'' J 



* 



t 



/ 



80 



/ 



->That is, the main effect of block-t^pe CAI lessons appealed to be that • 

of increasing student dependency on teacher's nontask-specific resources, 

I 

while the main effect of strand-type lessons was a reduction in student 
dependency on teacher's task-specific resources. Finally, the ..partial 
correlation between the Block and Strand (or combined) index and the 
Task-specific Power index was significant and negative (-.17, p<.0$), 
holding constant- pretest task-specific power. The effect of the Block 
and Strand (or combined) index on nontask-specific power was positive 
but not significant. Thus, the main overall effect of the combined 
experience of block- and. strand-type CAI lessons was that of reducing 
students' dependency on teacher's task-specific resources (i.e., bring- 
ing about a. reduction in student perception of teacher's task-speci'fic 
pcwer) . - • , 

This finding is consistent with Emerson's (1965 ) postulate that in 
a power-dependence relationship A's power over B is directly proportional 
to the extent that A can mediate between B and B's goals and inversely 
proportional to the extent that 'alternative (concurrent) power-dependence 
relations are available to B for goal attainment. Given the goal of 

learning mathematics and the specific tasks involved in this goal (i.e., 

I 

solving math problems) it appears that, for CAI students, task-specific 
authority relations with the- computer function concurrently vto* their 
relations with the teacjher. This, in turn, reduces their dependency on 

teacher's task-specif id resources , that is, brings about a reduction in* 

-tv I . 

student perception of teacher's task-specific power, a crucial basis for 
task-specific authority. 



O 

ERIC 



i 

i 

! 

'■I 

I s 



S3 



■o 



w 



\ 



81 , 



D. Effects of Exogenous Indices of CAI Experience on Endogenous 
Variables of the Recursive Model. 



The findings above gained additional support in an analysis of the 
effects of CAI indices on endogenous variables concerning teacher 
authority contained in the recursive model outlined in Table 43. Step- 
^Tse^lmlltri^ r e gressions of the seven linear equations were computed 
using posttest c * from the total group to obtain estimates of “the co- 
efficients of the relevant variables. At this stage of the investigation, 
the coefficients pertaining to each of the indices of CAI expe^once 

■ ii ' • 

I 

were of special interest; thus, the regressions were run separately for 
each CAI index (the dummy variables CAI1 and CAI2 were considered to- 
gether iri each of the equations, since they were not highly correlated). 
Effects of CAI1 and M2. 

A 

The effects of CAI1 ahd~CAl2 are found in Table 43. The coefficient 

/ • 

t * ... 

of the .CAI2 variable was found to be negative in the equation concerning 



inccr 



and 



sinpatibility ., This reflects the earlier finding that second- 
third-year CAI students, as a group, experienced less incompatibility 

/ v ■ A ' - 

than did their first-year CAI^and Non-CAI peers. , t .<- • 

The coefficients- of both CAIl and CAI2 were negative in the equation 
concerning task-specific power. Also,' the coefficient of the CAI2 index 
»(-.09) was nearly double that of the CAIl index (-.05). These findings 
are congruent to- those of the preceding section; that is,* first, CAI 
students (of both types) were less likely than Non-CAI students to 

_ attribute" to the teacher task-specif ic^power 4 , and secondly, this re- 

*■ . 

duction effect of CAI experience oh student perception of teacher's 

■ / 

task-specific power was greater for second- and third-year 'CAI students 

i - * 

than it was for first-year CAI students. 
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In the equation regarding nontask-spccif ic power, the coefficient 
of the CAIl variable was positive. This means that first-year CAI stu- 
dents attributed to the teacher greater degrees of nontask-specific 
power or resource capacity than did other students. This finding 
appears to reflect the opposing initial effects of CAI found earlier, 
.i.e., first-year CAI students ascribed to the teacher lower degrees of 
task-specific power but higher degrees of nontask-specific power than 
did their Non-CAI peers. 

Effects of Block- and Strand-type CAI lessons . 

These opposing effects of CAI experience on indices of teacher 
power were also clearly evident in analyzing effects of CAI using indices 
based on the actual number of block- and strand-type CAI lessons per- 
formed by each student. Since the indices concerning block- and strand- 
type CAI lessons did not impinge upon variables in the first five 
equations, these were not repeated in Tables 44-46 (equation V is in- 
cluded in Table 44 to indicate the coefficients found without the pres- 
ence of the exogenous dummy variables CAIl and CAI2) . 

Block and strand effects . The coefficient of the index measuring 
the combined block- and strand- type CAI experience of students was 
found to be negative in the equation regarding task-specific power but 
positive in that concerning nontask-specific power (see Table 44). That 
is, in the recursive model the combined index of block- and strand-type 
CAI lessons had a negative effect (-.002) on teacher's task-specific 
power but an equal and opposite effect (+.002) on nontask-specific 
power. These findings indicate that the primary initial effect (i.e., 
that of the block-type lessons) of the overall treatment was that of 
increasing student dependency on teacher's nontusk-specific resources, 
while the later impact (i.e., that of the tnore flexible and individu- 
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TABLE 44 

Stepwise Multiple Regression of the Recursive System of Linear Equations 
Indicating Effect of Exogenous Block- and Strand-type CAI Experience on 
Endogenous Indices Concerning Teacher Authority 
(Total Group) 



Endogenous Variables Exogenous Variables 
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R 


R 2 


Standard 

Error 


*5 


y 6 


Y 7 Xi 


*2 


*3 


X 4 


X7 


.48 


.23 


.25 


V* 


-.39 

(.15)** 


-.28 1.22 
(.15) 


-.25 

(.09) 


-.25 

(.13) 






CO 

• 


.23 


.13 




VI 


.35 .26 

(.07) 




.20 

(.06) 




-.002 

(.001) 


.40 


.16 


.14 






VII .36 


.21 

(.05) 




-.15 

(.08) 


.002 

(.001) 



*V-VII represent the regression number and dependent variable. 
★♦Numbers in parentheses represent the standard error of the estimate. 



TABLE 45 

Stepwise Multiple Regressions of the Recursive System of Linear Equations 
Indicating Effects of Exogenous Block- type CAI Experience on 
Endogenous Indices Concerning Teacher Authority 
(Total Group) 








Endogenous Variables 




Exogenous 


Variables 
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Error 
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x 4 
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.45 .20 


.13 


VI* 


.35 


.25 




.21 




-.002 








(.07)** 




( 


:.o7) 




(.001) 


.43 .19 


.14 




VII 


.36 


.20 




-.16 


.004 












(.05) 




(.08) 


(.001) 



*VI-VII represent the regression number and dependent variable. 
★★Numbers in parentheses represent the standard error of the estimate. 
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alized strand-type lessons) was that of reducing student dependency on 
teacher's task-specific resources. Further evidence supporting these 
notions follows. 

/ 

Block effects . The data in Table 45 indicate that the coefficient 
of the Block index was negative in the equation concerning task-specific 
power but positive in that regarding nontask-specif ic power. Also the 
absolute value of the coefficent in the latter equation (.004) was twice 
that found in the former (-.002). These findings suggest that block- 
type CAI lessons have the effect of bringing about a reduction in stu- 
dent perception of teacher's task-specific power but have a greater 
opposite effect on nontask-specific power. This reflects the earlier 
finding that the main effect of block-type CAI lessons appeared to be 
that of increasing student dependency on teacher's nontask-specific 
resources. 

Strand effects . The effects of strand-type CAI lessons appeared 
to be just the opposite of those found with blocks (see Table 46) . The 
coefficient of the Strand index was negative (-.004) in the equation 
concerning task-specific power, but its coefficient, though positive, 
was not significant in the equation regarding nontask-specific power. 
These findings suggest that the more individualized and flexible strand- 
type CAI lessons tended to bring about a reduction in student perception 
of teacher's task-specific power. This reflects the earlier finding 
that the main effect of strand-type CAI lessons was that of reducing 
student dependency on teacher's task-specific resources and is con- 
sistent with Emerson's (1962) postulate that A's power over B is in- 
versely proportional to the extent that alternative (concurrent) power- 
dependence relations are available to B for goal attainment. 
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TABLE 46 



Stepwise Multiple Regression of the Recursive System of Linear Equations 
Indicating Effects of Exogenous Strand-type CAI Experience on 
Endogenous Indices Concerning Teacher Authority 
(Total Group) 









Endogenous Variables 




Exogenous Variables 




Task-specific 

Power 


Non task- 
specific 
Power 


Constant 


Textbook 

Evaluation 


Monitoring 

Frequency 


Criteria 

Inconsistency 


Strand- type 
CAI Lessons 






Standard 
















R 


R 2 


Error 


y 6 


y 7 
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:< 2 


X 3 


*4 


Xg 


.49 


.24 


.13 


VI* 


.33 


.27 




.20 




-.004 










(.07)** 






(.06) 




(.001) 


.31 


.10 


.14 




VII 


.35 


.20 




















(.05) 









*VI -VI I represent the regression number and dependent variable. 
**Numbers in parentheses represent the standard error of the estimate. 



E . Measurement of Change: Evaluating the Causal Assumptions Underlying 

the Recursive Model . 

Having data over time provided the opportunity to check the adequacy 
of the one-way causal assumptions built into the recursive model employed 
in the study. In a recent article, Bohrnstedt (1969: 113-122) suggests 
that un standardized partial regression coefficients are better suited to 
the study of change than are cross-lagged coefficients or gain scores, 
since the latter two methods do not take into account inital position on 
a variable. Thus, to determine whether Y causes X or vise versa (or at 
least which variable is the dominant cause of the other) , comparisons 
must be made of b. with b v „ __ ; that is, the coefficient between 

Vo-yo Vo* x o 

Y at time fc and X at time Q , partialing out the effect of Y a time Q must be 
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compared with the coefficient between X at time fc and Y at time Q , 
partialing out the effect of X at time Q . 

Coleman (1968: 448-452) argues, however, that Y's effect on X and 
X's effect on Y are not mutually exclusive and, therefore, must be 
examined as two separate questions, i.e., assume that Y and X can affect 
each other. This may be done by treating each variable as dependent in 
separate equations and solving them as a system. That is, 



To this point, the implicit assumption has been that of a two-variable 
universe with data from individuals at time t and 0, i.e., the simplest 
two-variable case. Since this study concerns the problems of inter- 
dependence among many variables, there is a necessity to consider the 
more general system of n linear regression equations outlined below: 



Solving this system of n linear equations involves highly complex tech- 
niques (i.e., two-stage least squares). This investigation, however has 
been concerned with the effects of exogenous (or given) variables on the 
system of endogenous interrelationships. By adhering to certain rules 
concerning the number of each equation's included endogenous and ex- 
cluded exogenous variables, the system of linear equations is identifi- 
able (i.e., able to achieve a certain balance between the number of 
equations and unknowns), is solvable, and, thus, provides best, unbiased 
estimates of the regression coefficients using ordinary least squares 
techniques. Letting Zj represent the set of k exogenous variables, the 




X t = a 2 + b 12 x 0 + b 22 Y o 



x lt = a l + b ll x 10 + b 12 x 20 + *** + b in x n0 
x 2t * a 2- + b 21 x 10 + b 22 x 20 +•••+ b 2n x n0 
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general system of n equations would take the following form: 




• • • 





Thus;, any endogenous variable at time t (X nt ) is a function of (or 
dependent on) some combination of exogenous variables and endogenous 
variables at time Q (plus some unknown or unmeasured factors for which 
the system does not take account) . 

Constructing the Change Model . 

Following this procedure, a system of ten equations was constructed 
using ten endogenous variables ^(i.e.. , the nine teacher indices and the • 
textbook evaluation index) and several exogenous variables. In addition 
to the constant term and the widely-used, strand-type CAI experience, 
exogenous variables included background indicators (i.e., sex, grade 
level, math level, ethnicity and IQ) P the two dummy variables CMl and 
CAI 2 (indicating length of time in the CAI program) , and a pretest com- 
puter evaluation index (comprised of the same semantic differential 
items used with indices of teacher and textbook evaluation) . The full 
change model is shown in Tables 47 and 48 below. The results in Table 
47 consist of stepwise multiple regressions of equations I -VII, and 
those in Table 48 indicate the stepwise regressions of equations VIII-X. 

Comparing the Recursive Model with the Change Model . 

The regression equations comprising the recursive or oneway causal 
model (see Tables 43 and 46, pp. 82 and 86) were compared with those 
found in Table 47, which summarizes equations I-VII of the change model. 
In the equations regarding preference (I) , goal attainment (III) , and 
nontask-specific power (VII), none of the recursive model's causal 
assumptions were supported by the results found in the change model. 
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For the equation concerning instability (IV) , only one of the re- 
cursive model’s assumptions was supported by the change model results. 
Thus, as expected, instability was found to be affected by incompati- 
bility; however, as equation V of the change model shows, the reverse 
was also true, i.e., incompatibility was affected by instability. In 
equation II regarding teacher evaluation, two of the four assumptions 
of the recursive model were supported by the results indicated in the 
change model, i.e., teacher evaluation was found to be a function of 
incompatibility and textbook evaluation. 

The recursive model's assumptions in equations V and VI appeared to 
be supported by the results found with the change model. Three of the 
four assumptions concerning incompatibility (equation V) were supported; 
that is, as expected, incompatibility was found to be a function of task- 
and nontask-specific power and CAI2 experience. For the equation re- 
garding task-specific power (VI), all three of the recursive model's 
assumptions were substantiated by results found in the change model; as 
expected, task-specific power was affected by nontask-specific power, 
monitoring frequency, and strand-type CAI experience. 

In addition to the above, Table 48 shows the regression equations 
VIII-X of the change model. Posttest textbook evaluation (equation VIII) 
was found to be dependent upon pretest textbook, teacher, and computer 
evaluation, task- and nontask-specific power, and criteria inconsistency, 
upon grade and math level, and upon CAIl experience. Posttest task 
monitoring frequency was dependent upon pretest task-specific power, 
teacher and computer evaluations, and monitoring frequency and upon IQ 
and CAI2 experience. Posttest criteria inconsistency was affected by 
that experienced at pretest and by the number of strand-type CAI lessons 
performed. 
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*I-VII Dependent variables are Preference, Teacher Evaluation, Goal Attainment, Instability, and Incompatibility. 
♦♦Numbers in parentheses represent the standard error of the estimate. 
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These findings suggest that the recursive model's assumptions of 
one-way causality can be seriously questioned, since the change model 
indicated mutual effects between many variables. Nevertheless, the. re- 
cursive model's assumptions regarding the effects of CAI experience 
appeared to be well grounded, particularly those concerning the impact 
of strand-type CAI lessons on student perception of teacher's task- 
specific power and the long-term effects of CAI (CAI2) on the degree to 
which students experience incompatibility in authority relations with 
the teacher. 

Reduced Form of the Change Model . 

The change model in its reduced form (see Table 48) shows each 
endogenous or dependent posttest variable as a function of only the 
exogenous or independent variables, i.e., CAI experience and other educa- 
tionally relevant variables. 

Posttest preference (equation I) was found to be a function of pre- 
test computer evaluation and CAIl experience; that is, teacher prefer- 
ence was enhanced by positive pretest computer evaluations but reduced 
by actual first-year CAI experience. Posttest teacher evaluation (II) 
was also affected by pretest computer evaluation and by grade level and 
the number of strand-type CAI lessons performed. That is, teacher 
evaluation was enhanced by positive pretest computer evaluations but was 
reduced, little by little, by each strand-type CAI lesson performed. 
Posttest goal attainment (III) was also found to be dependent upon pre- 
test computer evaluation. Both posttest incompatibility (V) and 
instability (IV) were found to be a function of ethnicity; that is, 
Mexican American students, as an ethnic group, were more likely than 
other students to experience incompatibility and instability in authority 
relations with the teacher. Posttest incompatibility was also dependent 
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upon math and grade level and upon CAIl experience; i.o. # first-year 
CAI students were more likely than their peers to experience incompa- 
tibility in authority relations with the teacher. 

Posttest task-specific power (VI) of the teacher was found to be 
affected by the number of strand-type CAI lessons performed; that is, as 
predicted, each strand-type CAI lesson brought about a small but signifi- 
cant reduction in student perception of the teacher's task-specific power. 
The teacher's nontask-specific power (VII), on the other hand, was 
affected by students' math level and their pretest evaluations of the _■ 
computer. 

Posttest textbook evaluation (VIII) was also a function of pretest 
computer evaluation and of CAI experience; that is, textbook evaluation 
was enhanced by positive pretest computer evaluations but was reduced by 
actual first-year CAI experience. Posttest task monitoring frequency 
was also affected by pretest computer evaluation and by sex, IQ, and 
CAI 2 experience; that is, males more than females, students with higher 
more than those with lower IQ's, and CAI2 students more than all others, 
perceived the teacher as more frequently evaluating their task perfor- 
mance. The latter finding, i.e., that second- and third-year CAI stu- 
dents as a group perceived the teacher as monitoring their task perfor- 
mance more frequently than did other students, is interesting in light 
of the fact that one of the preconditions for students engaging in block- 
and strand-type CAI lessons was the teacher's infrequent monitoring of 
students' task performance. In addition, the degree of inconsistency 
reported by students between the teacher's and their own criteria of 
evaluation at the time of the posttest was generally increased by the 
number of strand-type CAI lessons the students performed; that is, each 
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♦Numbers in parentheses represent the standard error of the estimate. 
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strand-type CAI lesson performed had a small but significant effect of 
widening the perceived gap between the teacher's and their own criteria 
of evaluation . 

Of course , without the additional effects of the pretest endogenous 
variables the amount of variance explained in each posttest variable is 
greatly reduced; however, the model in this form does provide educators 
with some idea of how much the exogenous or educationally relevant 
variables by themselves affect each posttest variable. 

i 



i- 

l 

y 

| 

l 

I 

y 

{ 

t 

i‘ 

\ 

i 

! 

s 

t 

i 

> 

i 

i 

r 

i 

i 

t 

* 

<L 







! 




V. Conclusions and Implications . 



The findings that emerge in this study of some effects of CAI are 
relevant to educational practices involving interaction between students 
and nonhuman teachers and to sociological theory and methodology in the 
study of organizational and technological change, as applied to the 
social structure of the school. 

The results are consistent with Emerson's (1962) postulate that in 
a power-dependence relationship, A's power over B is directly proportional 
to the extent that A can mediate between B and B*s goals and inversely 
proportional to the extent that alternative (concurrent) power-dependence 
relations are available to B for goal attainment. That is, under con- 
ditions where CAI gains normative support by school officials authorizing 
its use as a monitor of students' task-specific behavior and where 
teachers are not able to achieve control of that technological resource, 



students interacting with CAI are likely to form alternative (or con- 
current) authority relationships for goal attainment with the computer, 
to a degree and on a level comparable to those usually formed with their 
regular authority figure, the teacher. 

A major effect of such involvement in CAI is that of reducing stu- 
dent dependence on the teacher's task-specific resources ; that is, it 
brings about a reduction in student perception of the teacher's task- 
specific power, a critical basis for task-specific authority. By under- 
mining the basis of the teacher's task-specific authority, CAI has cer- 
tain unanticipated and less desirable consequences regarding the degree 
of incompatibility experienced, particularly by first-year CAI students. 
That is, instead of reducing incompatibility in authority relations with 
the teacher as expected, CAI's intervening effect of reducing the teacher's 
task-specific power brings about a significant increase in incompatibility 
experienced by first-year students. 
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An additional effect of CAI experience is that of reducing first- 
year CAI students' evaluations of the textbook. While this alone is not 
critical, its negative impact on their evaluations of the teacher, which 
subsequently reduces goal attainment appears to be an undesirable result. 
Goal attainment is even more directly reduced by CAI's effect on criteria 
inconsistency. Both block- and strand-type CAI lessons tend to increase 
the degree of inconsistency reported by students between the teacher's 
and their own criteria of evaluation, which has the undesirable effect 
of reducing perceived goal attainment. Thus, while CAI might be ex- 
pected to increase the frequency with which students perceive the teacher 
as helping them achieve academic goals, CAI's intervening effects of 
reducing textbook and teacher evaluation and increasing criteria incon- 
sistency appear to negate such positive expectations. 

On the other hand, some of the longer range effects of the CAI 

program for the second- and third-year CAI group appear to be more 

favorable. That is, second- and third-year CAI students experience 

significantly less incompatibility and instability than do all other 

students and tend more than their peers to indicate greater preference 

> 

for having authority relations with the teacher. 

The implications of this investigation of some unplanned effects of 
CAI on pupils' attitudes toward and interaction with - various components 
within the authority structure of the school fall into several general 
areas: educational technology, teacher training, and research tools 

and approaches in education and the social sciences. 

1. One of the more important implications of this research to 
education is its focus on the noncurricular impact of a highly tech* 
nological system of delivery on the consumer and its promise as a use- 
ful approach to analyzing some of the more empirically elusive and 
educationally important processes. 
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2. A specific implication resulting from the study is that the com- 
puter is perceived in terms of task-specific functions and does not 
bring with it the affective and evaluative overtones that teachers may 
bring into their relationships with students. This may have particular 
importance in teaching children who usually see themselves as objects of 
discrimination of one kind or another. For some students , the value- 
free responses ^of the computer and its lack of carryover of past per- 
formances (failures) may offer a more effective learning situation. 

3. This study has implications for the analysis of teacher behavior 
and teaching processes by permitting differentiation of task- and non task- 
specific functions , particularly those concerning the frequency and types 
of formal and informal evaluation and evaluative criteria used. This 
differentiation of instructional and affective elements in teaching will 
enable educational researchers to examine their relative effects in the 
teaching process. 

4. Another important implication of this study is in the area of 
research on ways of preparing teachers to deal more effectively with 
such a potent technological system as CAI and with the possible threats 
that it may pose to some members of the teaching profession. The results 
of this examination and analyses extending this work should provide 
teachers and policy makers with a more explicit view of what the computer 
can and cannot affect. Educational researchers can begin to design more 
effective and efficient CAI programs and to enhance the academic 
strengths of current programs by optimizing the level of teacher control 
over the technological resource. Teacher training programs may then be 
based on a more realistic appraisal of what are the teacher's most 
effective strategies with, rather than in competition with, the machine. 
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5. The study has implications for utilizing research models in 
education and the social sciences. The study encourages the use of 
research models that are both theoretically and empirically based. It 
also finds great utility in stepwise multiple regression techniques for 
building and, later, testing and summarizing complex theoretical systems 
of interrelationships. In addition, the study lends support to the idea 
that unless there is substantial evidence already supporting the one-way 
causal arguments assumed by a recurisve model, a system assuming mutual 
effects is more likely to be appropriate for the study of change. 

6. The change model developed in this investigation has some 
important implications for education and sociology in terms of its great 
potential as both a practical and analytical tool. While it summarizes 
processes of change in a multivariate system, it also provides both an 
empirical basis for manipulating a highly complex situation and an under- 
standing of some of the probable consequences of such manipulation. In 
its reduced form, the change model shows each endogenous or dependent 
posttest variable as a function of only the exogenous or independent 
variables, i.e. , CAI experience and other educationally relevant vari- 
ables. This, along with the full model, may be used by educators to 
provide a more rational approach to making policy decisions, particularly 
in regard to CAI, its current and potential uses, and its probable 
effects on student perception of various aspects of teacher authority. 

The change model also offers sociologists a dynamic view of a system of 
linear equations summarizing the simultaneous effects of both exogenous 
and endogenous variables on seme important organizational indices, as 
applied to the social setting of the school. 

In summary, it is clear that the computer is not merely a dispenser 
of information, nor is it simply a sophisticated skill-builder. This 
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begins to recognize the extent to which CAI involves the student in 
highly complex systems of interaction which have unanticipated affective 
and social overtones in addition to and impinging upon its intended 
instructional function. The ways in which this interaction might be 
varied in future programs have potential effects not only upon what 
information and skills a student acquires but also upon the underlying 
social processes through which he relates himself to the interdependent 
systems, both technological and human, of a complex society. 
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APPENDIX 1 

(NOTE: The numbering of the Items in this appendix reflects the data 

coding system. No Items have been omitted.) 

YOUR IDEAS ABOUT PEOPLE AND COMPUTERS 

In uhls booklet there are some questions about the sorts of things students 
do at school' and at home. Students have many different ideas about these 
things. We want to know what you think; wo want your ideas. 

This is not a school test. No one at school or at home will see what you 
put down. . 

Be sure to answer every question. There will be different kinds of questions 
and answers. As we go along, we will explain to you how you can show us 
what your idea is about each question. 



Before you turn the page, print your name and your grade in the school. 
Please use capital letters. 



NAME: 



GRADE-: 



O 
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Here are some questions about things that may happen to a student at 
school and at home. We want to know how often they happen to you. 

For example: 

How often do your parents tell you what to do? 

Your answer may be : 

Usually, Sometimes, Almost never, Don't know 
3 2 1 9 

We will ask the same question for parents, math teacher, and computer. 
We want your answer on each of the three sentences. Choose one answer 
for each, and circle the number under it. If you want to change your 
answer, make a wavy line through the circled number which you want to 







change 


and circle the new number. 
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Don' t 










Usually 


Sometimes 


never 


know 


i. ■ 




(121) 


The math teacher shows interest 
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in. the math work you do 
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The computer shows interest in 
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Your parents show interest in 
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The math teacher punishes you 
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when you do something wrong 
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The computer punishes you when 
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(126) 


Your parents punish you when 
















you do something wrong 


3 


2 


1 


9 














Almost 


Don 1 1 










Usually 


Sometimes 


never 


know 


|v 




(127) 


The math teacher chooses which 










Sr??. 






math problems to give you 


3 


2 


1 


9 






(128) 


The computer chooses which 








n 


li- 






math problems to give you 


3 


2 


1 


9 










* 




Almost 


Don' t 


fc 








Usually 


Sometimes 


never 


know 


i 




(129) 


The math teacher shows you how 










f 






well of how poorly you are 
















doing in math problems 


3 


2 


1 


9 


,v\ 

' 




(130) 


The computer shows you how 










to;. 






well or how poorly you are 








n 








doing in math problems 


3 


2 


1 


9 
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(131) 


The math teacher helps you 
learn to do math problems 


Usually 
3 • 


Sometimes 

2 


Almost 

never 

1 


Don' t 
know 

9 


(132) 


The computer helps you learn 
to do math' problems 


3 


2 


1 


9 


(133) 


Your parents help you learn 
to do math problems 


3 


2 


1 


9 


(134) 


The math teacher gets 
impatient with you 


Usually 

3 


Sometimes 

2 


Almost 

never 

1 


Don' t 
know 

9 


(135) 


The computer gets impatient 
with you 


3 


2 


1 


9 


(136) 


The math teacher helps you 
get better math grades 


Usually 

3 


Sometimes 

2 


Almost 

never 

1 


Don' t 
know 

9 


(137) 


The computer helps you get 
better math grades 


3 


2 


1 


9 


(138) 


Your parents help you get 
better math grades 


3 


2 


1 


9 


(139) 


The math teacher checks 
your math problems 


Usually 

3 


Sometimes 

2 


Almost 

never 

1 


Don' t 
know 

9 


(140) 


The computer checks your 
math problems 


3 


2 


1 


9 


(141) 


Your parents check your 
math problems 


3 


2 


1 


9 


(142) 


The math teacher corrects 
your behavior 


Usually 

3 


Sometimes 

2 


Almost 

never 

1 


Don' t 
know 

9 


(143) 


The computer corrects your 
behavior 


3 


2 


1 


9 


(144) 


Your parents correct 
your behavior 


3 


2 ' 


1 


9 



The purpose of the next five pages is to find out what some words mean to 
you. On each page there is a different word. The word at the top of the 
first page is FRIEND. On each line under FRIEND there are two words, one 
on each side of it. There are five blank spaces between the words. The 





words are: "hard-soft," "fast-slow," and so on. As you see, these 

words are opposites - hard is the opposite of soft, fast is the opposite 
of slow. Now think about the word FRIEND. If you think a friend is 
"hard," then put an X in the space next to "hard." If, on the other 
hand, you feel that a friend is "soft," then put an X next to "soft." 
Suppose you would choose the word hard but not too hard. Then you will 
put your X in the second space from "hard." Or, if you think that you 
would choose the word soft but not too soft then put your X in the second 
space from "soft." If you cannot make up your mind, put your X in the 
middle space. Now, remember, there are no right or wrong answers. Don't 
spend more than a couple of seconds on each line. Put your X in one of 
the spaces between the dots. Let's practice on the rest of the words 
under FRIEND. 



EXAMPLE: 



FRIEND 



hard 

fast 

gives right answers 
fair 
bad 
cold 
like 
confusing 
big 

difficult 



soft 

slow 

gives wrong answers 

unfair 

good 

warm 

dislike 

clear 

small 

easy 
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TEACHER 



(145) 


hard 


• 

• 


• 

• 


• 

• 


: 


soft 


(146) 


fast 




• 

• 


• 

• 




slow 


(147) 


gives right answers 




• 






gives wrong answers 


(148) 


fair 




• 

• 






unfair 


(149) 


bad 


• 


• 

• 






good 


(150) 


cold 










warm 


(151) 


like 






• 




disiike 


(152) 


confusing 


• 

• 


• 

• 


• 

• 


• 


clear 


(153) 


big 




• 






_ small 


(154) 


difficult 


* 

• 






• 


easy 



ERIC 



119 
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.V 



K 

r 



i 

i 



O 




COMPUTER 



(155) 


hard 


• 

• 


• 

• 


• 

t 


• 

• 


soft 


(156) 


fast 


• 

• 


• 

t 


• 

• 


• 

• 


slow 


(157) gives right answers 


• 

• 


• 

• 


• 

• 


• 

• 


. / 

gives wrong answers 


(158) 


fair 


• 

• 


• 


» 


• 

• 


unfair 


(159) 


bad 


• 

• 


• 

• 


• 

• 


• 

• 


good 


(160) 


cold 


• 

• 


• 

» 


• 

» 


• 

• 


warm 


(161) 


like 


• 

• 


• 

• 


• 


• 

• 


dislike 


(162) 


confusing 


• 

• 


• 

• 


• 

» 


• 

• 


clear 


(163) 


big 


• 

• 


• 

• 


» 

• 


m 

• 


small 


(164) 


difficult' 


• 

• 


• 

• 


• 

• 


• 

• 


easy 



12 Of 



A 



* 
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T.V. NEWS 



(165) 


hard 


# 

« 


• 

• 


• 

* 


: soft 


(166) 


fast 


• 

• 


• 

% 


• 

• 


: slow 



(167) gives right answers : : : : gives wrong answers 

(168) fair : : : : unfair 

(169) bad : : : : good 

(170) cold : : : : warm 

(171) like : : : : dislike 

(172) confusing : : : : clear 

(173) big : : : : small 

(174) difficult : : : : easy 




121 



* 



(■ 
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' 


— - 


(221) 


hard 


: 


: 


: 


: 


soft 


■/./: ■ 

fc. ■ 

■C : : 




(222) 


fast 


: 


: 


s 


: 


slow 


V 




(223) 


gives right answers 


: 


: 


s 


: 


gives wrong 


k; ■ 




(224) 


fair 


: 


: 


: 


: 


unfair 


•fi“ 

i w 




(225) 


bad 


: 


: 


s 


s 


good 


’ 

r. ■ 

i: 




(226) 


cold 


: 


% 

• 


: 


: 


warm 




(227) 


like 


: 


: 


: 


: 


dislike 






(228) 


confusing 


: 


: 


: 


: 


clear 


M: ■ 




(229) 


big 


: 


: 


: 


: 


. small 


Mr/: 1 . 




(230) 


difficult 


: 


: 


* 

• 


: 


easy 



ERIC] 



it 
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V 



no 



Now you will find sentences like this: 
Playing games is usually fun. 



Strongly 

disagree 


Disagree 


Agree 


Strongly 

agree 


Don' t 
know 


4 


3 


2 


1 


9 



The responses to this sentence go from "strongly disagree to strongly 
agree." Choose the response that comes closest to your idea and circle 
the number below it. If you cannot decide, circle the number under "don't 
know." Answer the following questions in the same way. 



(231) Most students think that computers are hard to work with 

Disagree Agree Strongly 



(232) 



Strongly 
disagree 

4 3 2 

The idea of using a computer scares me. 

Strongly Disagree Agree 

disagree 

4.3 2 



agree 

1 



Strongly 

agree 



(233) 



Most big machines are really run by computers. 

Disagree Agree Strongly 



Strongly 

disagree 



agree 

1 



(234) 



(235) 



(236) 



Most of my friends don't trust teachers. 

Strongly Agree Disagree 

agree 

1 2 3 

Most of ray friends don't trust computers. 

Strongly Agree Disagree 

agree 

1 2 3 

Most of my friends don't trust T.V. news. 



Strongly 

agree 



Agree 



Disagree 

3 



Strongly 

disagree 

4 



Strongly 

disagree 



Strongly 

disagree 



Don' t 
know 



Don' t 
know 



Don' t 
know 



Don' t 
know 



Don' t 
know 



Don' t 
know 



O 

ERIC 
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( 237 ) 



(238) 



(239) 



(240) 



(241) 



(242) 



(243) 



(244) 



( 245 ) 



A teacher i 


could help you Improve your math grades in one month. 


Strongly 




Disagree 


Agree 


Strongly 


Don't 


disagree 








agree 


know 


4 




3 


2 


1 


9 


A computer 


could help you improve your math grades in 


one month. 


Strongly 




Disagree 


Agree 


Strongly 


Don't 


disagree 








agree 


know 


4 




3 


2 


1 


9 


A teacher 


can 


answer almost 


all your questions. 




Strongly 




Agree 


Disagree 


Strongly 


Don' t 


agree 








disagree 


know 


1 




2 


3 


4 


9 


A computer 


can answer almost all your questions. 




Strongly 




Agree 


Disagree 


Strongly 


Don' t 


agree 








disagree 


know 


1 




2 


3 


4 


9 


Computers 


are 


smarter than 


people. 






Strongly 




Disagree 


Agree 


Strongly 


Don' t 


disagree 








agree 


know 


4 




3 


2 


1 


9 


Computers 


are 


smarter than 


textbooks. 






Strongly 




Agree 


Disagree 


Strongly 


Don' t 


agree 








disagree 


know 


1 




2 


3 


4 


9 


A computer 


sometimes acts like a person. 






Strongly 




Disagree 


Agree 


Strongly 


Don' t 


disagree 








agree 


know 


4 




3 


2 


1 


9 


A teacher 


never gets tired 


of working with you. 




Strongly 




Agree 


Disagree 


Strongly 


Don' t 


agree 








disagree 


know 


1 




2 


3 


4 


9 



A computer. never gets tired of working with you. 



Strongly 


Agree 


Disagree Strongly 


agree 




disagree 



Don' t 
know 



1 



2 



4 9 



124 



3 



112 



Another kind of question you will find is like this: 
How often do you play games? 



Always 


Usually 


Sometimes 


Never 


Don' t 
know 


4 


3 


2 


1 


9 



The responses here go from "always" to "never." Choose the 
response that comes closest to your idea and circle the number below it. 



(246) How often do you know what a teacher is going to do next? 




Always Usually Sometimes Never Don't 

know 



4 3 2 1 9 



(247) How often do you know what a computer is going to do next? 






Always 



Usually 

3 



Sometimes 



Never 



Don' t 
know 
9 






i 



4 



2 



1 



(248) How often does a teacher give you enough time to answer a question? 



Never 


Sometimes 


Usually 


Always 


Don* i 
know 


1 


2 


3 


4 


9 



(249) How often does a computer give you enough time to answer a question? 



Never 


Sometimes 


Usually 


Always 


Don' t 
know 


1 


2 


3 


4 


9 



(250) How often do you disagree with what a teacher says? 



Always 


Usually 


Sometimes 


Never 


Don't 

know 


4 


3 


2 


1 


9 



(251) How often do you disagree with what a computer says? 



Always Usually Sometimes Never 




Don' t 
know 



4 



3 



1 



9 
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(252) How often do you disagree with what a T.V. news says? 




Always Usually Sometimes Never 

4 3 ‘2 1 

(253) How much information does a teacher have? 
(Circle the number under one answer only) 



None Some Much Very much 

1 2 3 4 

(254) How much Information does a computer have? 



None Some Much Very much 

12 3 4 

(255) How much Information does T.V. news have? 




None Some Much Very much 

12 3 4 



127 



■<> . 



Don't 

know 

9 



Don' t 
know 

9 



Don' t 
know 

9 



Don' t 
know 
9 



c 



(256) If you wanted to change something in a teacher's lesson do you 
think you could change it? 



Yes, always Yes 


Yes No, never 


Don't 


usually 


sometimes 


know 


4 3 


2 1 


9 



(257) If you wanted to change something in a computer's lesson do you 
think you could change it? 



Yes, always Yes 


Yes No, never 


Don i 


usually 


sometimes 


know 


4 3 


2 1 


9 



Which one decides what math lessons you get from the computer? 





(Circle the number under "Yes," 
answer) 


"No," or 


"Don't know" 


for each 






Yes 


No 


Don' t know 


(258) 


The math teacher decides 


2 


1 


9 






Yes 


No 


Don' t know 


(259) 


Somebody at Stanford decides 


2 


1 


9 






Yes 


No 


Don' t know 


(260) 


The score I got the day before 
decides 


2 


1 


9 






Yes 


No 


Don' t know 


(261) 


The computer supervisor decides 


2 


1 


9 






Yes 


No 


Don' t know 


(262) 


The computer decides 


2 


1 


9 
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(263) 



(264) 



(265) 



I believe a teacher will always be right. 
Strongly Agree Disagree 



agree 

1 



Strongly 

disagree 

4 



I believe a computer will always be right. 

Agree Disagree Strongly 

disagree 

12 3 4 



Strongly 

agree 



I believe a T.V. news will always be right. 

Strongly Agree Disagree Strongly 

agree disagree 

12 3 4 



Don't 

know 



Don' t 
know 



Don' t 
know 



(266) When the teacher gives you math problems to do, how often do 
you understand what you are supposed to do? 



Always 


Usually 


Sometimes 


Never 


Don' t 
know 


4 


3 


2 


1 


9 



(267) When the computer gives you math problems to do, how often do you 
understand what you are supposed to do? 



Always 


Usually 


Sometimes 


Never 


Don' t 
know 


4 


3 


2 


1 


9 



(268) How often does the teacher give you math problems which are too hard? 





Never Sometimes Usually 
1 2 3 



Always 



129 



Don' t 
know 
9 



1 



2 



4 
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(269) How often does the computer give you math problems which are 
too hard? 



Never Sometimes Usually Always Don't 

know 

1 2 3 A 9 

(270) Are you happy with having the teacher choose which math problems 
to give you? 



Yes, Yes, much Yes, some No, not Don't 

very much at all know 

4 3 2 1 9 

(271) Are you happy with having the computer choose which math problems 
to give you? 











Yes, 


Yes, much 


Yes, some 


No, not 


very much 






at all 


4 


3 


2 


1 



Don't 

know 

9 





*5 



M: 
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What can happen to students who do a poor Job on math problems 
given by the teacher? 

(Circle the number under "Yes," "No," or "Don't know" for each 
answer) 

Don't know 
9 

Don ' t know 
9 

Don 1 t know 
9 

Don 1 1 know 
9 





What can happen to students who 


do a poor Job on i 


nath problems 






given by the computer? 
















Yes 


No 


Don' 


t know 




(321) 


They get poor grades 


2 


1 




9 








Yes 


No 


Don' 


t know 




(322) 


The teacher frowns at them 


2 


1 




9 








Yes 


No 


Don' 


t know 




(323) 


The teacher won't like them 


2 


1 




9 








Yes 


No 


Don' 


t know 




(324) 


They have to stay after school 


2 


1 




9 






How bad is this? 














(Circle the number under one answer only 


for each 


line) 










Not bad 


Not very 




Very Don't 






at all 


bad 


Bad 


bad know 


(325) 


Getting poor grades 


1 


2 


3 


4 


9 


(326) 


Getting frowns fro«/i the teacher 


1 


2 


3 


4 


9 


(327) 


Not being liked by the teacher 


1 


2 


3 


4 


9 


(328) 


Having to stay after school 


1 


2 


3 


4 


9 



^272) 




Yes 


No 


They get poor grades 


2 


1 






Yes 


No 


(273) 


The teacher frowns at them 


2 


1 






Yes 


No 


(274) 


The teacher won' t like them 


2 


1 






Yes 


No 


(275) 


They have to stay after school 


2 


1 
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When you have done a math problem, does the teacher tell you If 
you are right or wrong? 



Always 


Usually 


Sometimes 


Never 


A 


3 


2 


1 



Don't 

know 

9 



(330) When you have done a math problem, does the computer tell you 
if you are right or wrong? 



Always Usually 
A 3 



Sometimes Never 
2 1 



Don' t 
know 

9 



What do you care about on the math problems you do? 







Yes, 

much 


Yes, 

some 


Yes, a 
little 


No, not 
at all 


Don' t 
know 


(331) 


How fast I do math problems 


A 


3 


2 


1 


9 


(332) 


If I get them right 


A 


3 


2 


1 


9 


(333) 


If I get them all done 


A 


3 


2 


1 


9 


(33A) 


Having a neat paper 


A 


3 


2 


1 


9 


(335) 


Other things such as coming 
late, being absent, talking 


in A 
too much 


3 


2 


1 


9 




What does the math teacher care about on the math problems you do? 
(Circle the number under one answer only for each line) 






Yes, 

much 


Yes, 

some 


Yes, a 
little 


No, not 
at all 


Don' t 
know 


(336) 


How fast I do math problems 


A 


3 


2 


1 


9 


(337) 


If I get them right 


f 


3 


2 


1 


9 


(338) 


If I get them all done 


A 


3 


2 


1 


9 



• r ■ 




1.32 
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A 



Yes , 
much 



Yes, Yes, a No, not Don't 

some little at all know 



(339) Having a neat paper 4 3 

(340) Other things, such as coming 

in late, being absent, 4 3 

talking too much. 



2 19 

2 1 9 



What does the computer care about? 

(Circle the number under one answer only for each line.) 









Yes , 
much 


Yes, 

some 


Yes, a 
little 


No, not 
at all 


Don' i 
know 


(341) 


How fast 


I do math problems 


4 


3 


2 


1 


9 


(342) 


If I get 


them right 


4 


3 


2 


1 


9 


(343) 


If I get 


them all done 


4 


3 


2 


1 


9 


(344) 


Having a 


neat paper 


4 


3 


2 


1 


9 


(345) 


Other things, such as coming 
in late, being absent, 
talking too much. 


4 


3 


2 


1 


9 


(346) 


Do you think that the scores 


you get 


on math 


problems from the 



teacher change your math grade? 



Yes, very Yes, much Yes, a No, not 
much little at all 

4 3 2 1 



Don' t 
know 

9 



7 



(347) Do you think that the scores you get on math problems from the 
computer change your math grade? 



Yes, very Yes, much Yes, a No, not 
much little at all 

4 3 “ 2 1 



Don' t 
know 

9 
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(348) How much do you care about the scores the teacher gives you on 
math problems you do? 




Don' t 
know 
9 



(349) How much do you care about the scores the computer gives you 
on math problems you do? 




Not at all 


A little 


Much 


Very much 


Don' i 
know 


1 


2 


3 


4 


9 



(350) Are you happy with the scores the teacher gives you on math problems? 



Yes, Yes, much Yes, a 

very much little 

4 3 2 



No, not 
at all 

1 



Don' t 
know 

9 



(351) Are you happy with the scores the computer gives you on math 
problems? 



Yes , 


Yes, much Yes, a 


No, not 


Don' i 


very much 


little 


at all 


know 


4 


3 2 


1 


9 
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(352) If you could choose, would the computer score more, the same or 
less of your math problems? 

More The same Less Don' t know 

3 2 19 

(353) If your math teacher could choose, would the computer score 
more, the same or less of your math problems? 

More The same Less Don't know 

3 2 19 

(354) If your friends could choose, would the computer score more, 
the same or less of their math problems? 

More .The same Less Don't know 

3 2 1 9 

(355) Do you like doing math problems with the math teacher? 



Yes, Yes, much Yes, a No, nor 
very much little at all 

4 3 2 1 



Don' t 
know 

9 



(356) Do you like doing math problems with the computer? (Or do you 
think you would like it?) 



Yes, Yes, much 
very much 

4 3 



Yes , a 
little 



No, not 
at all 
1 



Don't 

know 

9 



O 



ERIC 
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■fj; ■ 










,y‘ 




(357) How often does a computer break down? 



i 






Never 


Sometimes 


Usually 


Always 


1 


2 


3 


4 



(358) How often does a T.V. set break down? 



Don' t 
know 

9 



Never Sometimes Usually Always 



1 2 3 4 

(359) How often does a teacher make a mistake? 



Don' t 
know 

9 



Always 


Usually 


Sometimes Never 


Don' t 
know 


4 


3 


2 1 


9 



(360) How often does a computer make a mistake? 



Always Usually Sometimes Never 



Don' t 
know 



136 



4 



3 



1 



9 
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(361) How often does the T.V. news make a mistake? 



Always Usually Sometimes Never Don't 

know 

4 3 2 1 9 

(362) How often does a textbook make a mistake? 



Always Usually Sometimes Never Don't 

know 

4 3 2 1 9 



I would prefer to learn math from a 

(363) teacher (364) computer (365) T.V. (366) textbook 

Put a 1 next to your first choice, 2 for your second choice, 

3 for your third choice, and 4 for your last choice. 



ERJC iO>7 
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APPENDIX 2 

Excerpts of Computer Printout of a 
CAI Dr ill-and -Practice Lesson 



HI 

PLEASE TYPE YOUR NUMBER AND NAME. 
4 GEORGE WASHINGTON 

HERE IS ANOTHER LESSON FOR YOU 
DRILL NUMBER L402013 

SUBTRACT 



17 - 3 = 15 

NO, TRY AGAIN 

17 - = 15 

TIME IS UP, ANSWER IS 2, TRY AGAIN 
17 - 2 = 15 



- 10 = 10 

TIME IS UP, TRY AGAIN 

0 - 10 = 10 

NO, ANSWER IS 20, TRY AGAIN 
20 - 10 = 10 
36 

- 28 
8 



t. 










38 
- 19 
2 9 

NO, TRY AGAIN 
38 

^_ 1 £ 

1 9 



15 
- 7 
8 

END OF DRILL NUMBER L402013 
CO 1969 BY THE BOARD OF TRUSTEES OF LELAND STANFORD 
JUNIOR UNIVERSITY. ALL RIGHTS RESERVED. 

26 FEB 70 

10 PROBLEMS, 6 CORRECT IN 148 SECS. WITH 60PCT CORRECT 



GOODBYE GEORGE, PLEASE TEAR OFF ON THE DOTTED LINE 

138 
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